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INTRODUCTION 

The flax plant i::; ;tld(;'('.cl "lllO:-;t u~(·flll.~) a:-: tl1(' (I'HJl::;latiou 0:[ the 
species name 'l18i1ati88im'ul1I indi('a.teH. Flax is grown for two pur
poses-its fiber and it:-; Repel::;. '1'11(' fib('l', obtai ned JI'om the stems, is 
woven into liXWll JlI brief; 1'01' llH(, in the hOllle and in the indust.ries 

'. 1 Submittc!1 fnl' ]HlblkalioI1 :May:!:.!, ] U:i2. Thl' \\'rilPl' iH ind(>llled to n. O. 
Steauman for the CQlor plates. 
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aneI for clothing. -Other products are linen tlll'ead, twine, high-~rade 
writin~ paper, anCL cigarette paper. The seeel is the source of lin
seeel 011, the mo;:,~ widely used drying oil, and linseed meal, a high-. 
protein feed for livestock. Both the seed and the oil are used to 
some extent as human food. 

Adequate descriptions of many of the commercial yarieties of flax 
(Li'n1urn 1t8itatissi7lul.llln L.) grown in the United States are not avail
able, Agronomists recognize the differences between the several geo
graphical types and the importanfj commercial varieties by certain 
chai'llcters of the seed, p1a,nt, anel flowers. With the recent develop
ment of llew nu:jeties by bl'eecling, however, there is need for a. 
system of classification and description that will enable agronomists 
and growers to identify the Yarieties, 

This bulletin contains keys to and descrjptions of the principuJ 
groups and ya.ricties of flax that Wl'l.'e grown commercially in North 
A.merica in 1946 and also of iutrocluC'ed yarieties that may be of value 
to the flax breeder in tlle deYe.10pmcnt of new Ya,rieties. The writer 
collected, through the generous cooperation of agl'OllOmists on every 
continent, more than l,aOO lots oiflaxseecl. Mtmy of these represent 
similar yurieties, or l'(llated strain:;. obtain(ld throu.(;"lL bl'eeding Iwd se
ledion. Ol)\'iollsly~ it -would be conJusing to describe this mass of 
material in cletn.i L J~l1 attl'l11pf: has 1>('('11 J1Iade to dNiCriJ.W 62 varieties. 
These include n. range of the important plant characters that can bE' 
used to distinguish yarjeties of flax. 

ORIGIN OF CULTIVATED FLAX 

The origin of flax is ullcertain. Tammes in 1907 (392)2 reviewed •the litcmtul'e of Heel' (17), 'Y.ieSJle!' (38), Canc1011e (0), and Neu
weiler (25) on the possible origin of ('ultiYn.f:rd flax, especinJly the 
theories in regard to the species of fln.x :f'onnd in the remains of the 
Swiss lake dwellings of the Stone Age. Tammes cOlle1 ndecl (33) that 
that'e was no cerblinty as to the origin and dissemination of fia); 
culture, Nof; one of the various theories is sutIiciently supported by 
facts, and these theories all differ mn.terinlly. It is extrenl"ly risky to 
bllse a theory upon tl1(~ pl'eSE'I1C'e o·r certain rE'lics apparentl." very hard 
to identify. Talllll1es beJi('ved f.hat it is yery probable thac the origin 
of fiax culture lies in southem Europe, the NeaT East, or in central 
Asia. 

In hLp!' pub'Jicatiolls, Tamrnes (34, 35) expressed the belief that 
Lin161/l. angu8tifoliwn, which 5s indigenous to the territory bordering 
the Mecli.tel'ranen,n Sell, westem PeJ'silL (Il'H.ll), aud the. Cnnary Is
lal1ds, probably is Lhe I'l'oge~)ifor of elll ti ,'atecl flaxes. Tammes (35) 
pomted out that the hyo speclCs haye the stune. mnnber of chromosomes, 
30 diploid; that there is much diyersity in the geographical races of 
L. anglt8tifoZhtm,. that the t.wo species lire easny crossec and yield fer
tile hybrids i und that there is It general cOl'responden('e. in thc ph1llt 
forms of the two species. Tal1'lmes (35, p. P.l) concluded, "AU this 
accompanied by the. mally points of correspondence in a11 kinds of 
characters Jends to th.e snpposition, f;11at the wilcl L. angustljolvwn is 
the progemtor of cultlvatec1flax." 

2 Itnlic numbers ill lllll'cnthes('s "efer to Lltpl'ntIJl'(' Citf:'<l, p.m. 
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CLASSTh'ICATION OF FLAX VARIETIES) 1946 

Vavilov (37, p. 187) stated, "Of all the nlUllel'OllS species of the 
genus Limun wild flax, L. angnstifolimn ... is the most akin to L. 
usitatissimmn. Only this species gives rise to fertile hybrids when 
crossed with common flax. . . . This species is also represented by a 
great number of :f'orms, readily crossed with cultivated va,rjf,lties Mld 
ulldonbteeUy genetically akin to common flax. . . . But there are no 
objective reasons to re~ard this companttive]ynarrow group of plants 
as th~ progenitor of all Emo})ea,n anel African flaxes. . . . According 
to our conceptions L. angllstIfolimll represents a group of forms that 
close the series of vtlriatioll of the species L. tlsitatissilnum, a group 
which is akin. 1,'alated but no more." 

Vavilov seemp.d to think thn,t flax cultul'emny hn;ve originated inde
pendently in two or three regions. He said (37, p.183), "According 
to aU availa,ble elata, the oldest l'egiol,H, of cultivated flax are in Asia: 
India, Bokhara, Afrrhnnistall, Khoresm, rrurkestan; on the coasts of 
the Mediterranean: Egypt, Algeria, Tunis, Spain, Italy, Greece, Asin 
Minor. In C("ntra.l Europe the cultimtion of flax also may be traced 
to prehistoric ,times." He cOJ)sic1cl.'ed the Indian :tlaxes, of short habit 
llnd with firm inclehisccnt bolls, as eudernic for India. 

The writm' is illc1ined to agree with 'l'ammes in the belie:!' t lin t 
Linu?n ang'ustifolvlIJrn. is the species from which flaxes originated. 
It seems likely that wild flax ",vas first gatheJ'ecl by primitive man 
as t1 SOllrce 0:1: foocl al1dperlutps cultinttecl long befoi'e the fine aJ·t 
of weavhlg hacl been developed in Egypt. It is not surprisi.ng, in 
,riew of the ]011g period of flnx cultivadoll: its use auel selection for 
fiber ancl :J~or seecI, and its adaptation to naJurnl crossing, that; distinct 
types 11Ud varieties of flax have been developed (met maintained in 
cultivation in Europe, Afdcn, and Asia. 

FLAX IN ANCIENT EGYPT 

Ji'lax was 11 crop well c1eye1oped in ancient Egyptia.n agrjculture, 
and the art 0:1' weaving linen was known, as eviclenced by the fact 
tlmt anCIent lllUl1llnies were wrappecl in linen cloth. 1Vilkinson (39~,'p. 1,f37-428) , in his comprehensive work, shows sevel'll.l flax h!1l'\'est
jug scenes from Egyptian tombs. Flax was alwa.ys represented by 
a round boll or capsule a;nd the plants were pulled, whereas wheat 
or barley was cut with II. si('kle. (fig. 1, B). Infirrlll'e 1, A., from atomb 
at Eileitllyia. workers are shown pulling .flax, binding it in bundles. 
c!1rryillg the bundles to the stripper, and Skipping off t;he bolls. In 
these scones the stlmdi ng flax i;; shown as nearly waist high, vVilkin
lion~ however. was lllistaken in ('a.lling this crop dULTa, a, sorghum. 
Piednllu (;]1) gayf'. conrlusiY(~ pl'oof that jt was Jlax,l1ot sorghum. 

REVIEW OF LITERATURE 

Limwcus in 1753 ('I2il, 7). fJ'l7) named flax Li?lJlIIlIb 1l,~itatis8i1)1AWI" 
meaning most use:flll, or most used, flax. He probably had in mind 
the commsn blue-flowered fiber flax gL'OWIl ill Em:ope at that time. 
Miller in 1'768 (21,.) added two llames, L. ZJienne and L. hwntiZe, but 
it is doubtful if these sbould be ('onsiclC'l'cd other than varieties of 
L. usitatissi171ll61n. Hudson in 1778 (.19, p. 134) described L. angusti

http:surprisi.ng
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FIGUnE 1.-Har\Oest scenes taken from an Egyptian tomb: A., (L, Pulling .flax, 
0, tyingllllx, c, cn.rrying tlnx l.mudle, ti, striPllillg seed front JlilX liller; .It, a, 

...l1utIing liberJlIlx, h, cutting wllcnt. 

8 a b 

'.'
/OZi1L1I'L, nanowleaf flax. '\yhich is lULtive to the. .BicditeL'l'(lllean (tre.ll, 
including 'l'UI'key, westerll PersiR (IrH,n) 1 (t1l(1 the Gn,nary Islands. 
Boenninghaniien in 1824 (.Ii) Rnd Dumol'tiel' in J827 (1f2, p. 111) de
scribed L. ('j'('pitaIlB (elehiscellt!lax), whicb is cuU,i \'ttteel to it ] imited 
extent ill H :few locRlities in Ellrope. 

Heel' (Tn, Wiesner (38, P2). :e76-:2.99), Cn.ud.olle (6, '/lp. 1.m-ISO) , 
'J'n,lllmes (J,:j) , Gentner (l(]) , (mel Vnyilov (37) discussed YHl'ioliS 
tlteol'ies ill 1'('gal'el to the origin of flax and the l'eln.tioU!-lhip of certn,in 
species. 

Howllrd anel Khan in 102~h (IS) deRl'l'ihed 2G Yn.l'ieties of Iueli.all 
flaxes, nsing. c:hiefly color (}t:fl:'el'en~:es of the Jlowt'1' parts to distinguish 
the 121 sirluns, or "types," descl.'Jbcd. 

YaviloV' :in 192G (37) l'epol-ted in getlPl'uJ terms t.he dmJ'acl:eristi(;.q 
of ecrt:lin gl'~llES o:f. Jla~{'R, ('olle~te~l i ~\ eli fI'Cl'e~l(; at'ellS of t.!t~ Union 
of Sovwf SOCHLhst lll'puuhes (1). H. ~. R.), '.L lIl'1n~Rtn.ll, Afl'lCIl, and 
India. Ko atlemp(; waHulude to elmisify 01' dt'K('l'ibe nU'ic(;ies. 

Kl1p;ll'l' and RCJnussi in l!l;)\l (:22) l'f'pol'fcd ('.(\1'111 ill (lowel': twll, H.ud 
beed charadeJ's; wilt IIlld rust-. ]'('sistance; ILlld cold (;ol£.'I'u IlC{' of 1\. large 
collect~on of flax Y!tric(;ies obt:a tned from llHUl \' sou rces. The yari
eties were gl'oupe<l accol'cliug to source of seecl, but otherwise they 
were 110t classified. 

In the United Stat.es, Clark ill 1920 en pl'(!sentccl !1, group clnssi
nClttion of some 50 vilrieties :\.))(\ s(;I.'jLins of flax gl'OWll at. the Nol't;hern 
'Great Plains Field Station, MIUlchn, N. Dltk, :tl'om 1.914: to 1916. 
No c1etu.ileclc1escriptions of the YILriet.ies were included. Dillman in 

http:lIl'1n~Rtn.ll
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1936 (9) described 1l. agronomic and hotanical groups o:f Jlaxes and 
list.ed typical \".al'ietit~s in etwh group. . 

Flo!" in lUg5 (.7..D l'epOl'ted the l'l'a.ctiol1 of Hi;; flax ynnet ies to H 
mces 0'1' flax rust (llfe{lIlIIpSOI'fl {illi (Pf'I'S.) L{>\T.) ('o1\p(,tf'din the 
nodh-('entl'illlJnit'('d i'·HHtes. In ]!l.J.O (15) Ill' listed nclditional "tll·i
etips of flax a.nd lIew rH.eps of rust. 

Hay in 1944 (r38) l'epol'tpd I1lP ehl'Ol1l0S0lliP 11111ll1wl' of:lO speeies 0:1' 
Linwl1, including many Ytu'ietil's of L. u8it(lti8,~i/JIl/'Ill, whieh, without 
excpptioJl, had n=15 ilIH12n=:IO ('hl'onIOSOIllPS. Tbis was tl'UP also 
oi' L. wrg1(,.<;ti101iw/1 allll of L.llNitatig,'!j1ll1l JJ/ ('J'('7)i/(UI.~. 

AsC'lLPl'SOll and Gmebnel.' (2) l'l'yip\\·t'Cl in ('ollsilh'l'able dCofail th(> 
EUl'(lpea:n botnni('allihO'I'alm'e on III<' gl'nlls LinlllJl, illelllding L. 
1Igitatis81'11/11i'IJ1. and n'la.tpd SIH'cil's 0[' t 'ypes. Flax 1i (el'a ttl 1'(> is C0l1

fusing because oi' ('he IIImlY s,Vnony"u.; wit,d and til(' g(>lWl'a I 1('n<llliley 
of e:uJiPl' botallists to gin> spl>ei('s IIHIl1PS to plants that 1I0W would bl' 
('lnssed as Yal'ietips 01'. at nlOsL di-;;tind groups. 

SelLilling (;2{J, p. 5'7) :l'ollowt'd till' slIggl'stion (rf' AS(']lPI'SOIl a,lIel 
Grapbnel' (3) ill piaeillg wl.q'/l.~tij'o{hol/, ('i'('pitclllN, and ('ultimted 
flnx(ls lindPI' L.u8itrdi....8iIlI!Wllin t Iw heoatl SPIISl' :IS follows: 

Lin'll'TIh ~lsitctti88lm~/lJllt (inelusiv(». 

Group I. L. angustij'oZi1/IJllt Buds. 

Geon}) II. L. ~t8it(diS8hnmn L. 


A. 'L. cI'Cpital18 Bopnnillgh.-Ikhis('('nt flax. 
13. L. '1.·ulgct1'(} 130enl1 inglt.-Col1llllon lIax. 

1. L. Menne MIll. and 1 'HT' t . fl .. , , 1'l III 'PI' "IXL. IUjcmale ')'omamNn Hee)' f ' . , .. 
~. L. t;~l}i('!Un.-SllUllnel' flax. 

n. 111(WI'087}('I'Jll.wn.-Lal'ge-sl'N]pd flax. 
b. IIIh'I'08PI'1'1I11wl.-SmnJ I-specled flax. 

JII IIIOSt puLJli(,Ht ious on AIl\~ll'i('all (lol'as-Small (,J.l). '1'01' l'X
nmplp-tIH' bolls of L. 'u8itlltis,..,illllllll al'l' d('s('l'illell as illdphiH('('lIt with 
smooth. 01' 1101ll'ilintp, sl'pla.in ('0111 mst to I husl' oJ L. }IIIII/J/c· nlill., 
cll'sC'I'ilwd as ha\'ing d('his('('nt bolls with ('ilia(p sppla. Tlw\\'I'itel' of 
this ",JIlt-tin bplip\'ps lllill L. hI/mill' is 1I0t a valid sppc·ips llilt a nll'idy 
o:f L. 'I.l8if(ttl.~8itllllm hn.'li ug larger (Iowel's Hnd I.)olls HI\d shorter stems 
(hall tiwl,rpiC'!lI.fib('I· flax (Jig. ~). Millpl' (,j.t" Lhllilll .ro.;1) stnLNI: 
"1'11(' second SOI't I/wmi/c] ditl:t'I's :1'1'0111 Hil' Jinit IIlNil((TiNsillllllllj,in 
haying stI'Ollg(~1' twd short('1.' stnlks lmll\ehillg out 1\\lIel! 11 10 I.'l'. Tlte 
len\'('s are bl'oadl'l', (he (-\O\\'('I'S tU'l' lal'gt'l" all(] Ih(, 1wtnls ill't' jndplltNI 
n,t tbeir extl'ernities. The st'(,d-yessrls al'e ah;o llIut'h hU'gPl" and the 
j'oot shllk.; I jJl'diNds] an' longer: [1I('s(> di.tl'l'I't'lIl·('S al'P lasting, :for 1 
han' eu](inlt<'d t.his and [li(' ('OIJlJlI(Hl Flax Oil tl\(' Shllll' gl'olilltlllpwal'd 
of cltil't'y ycal'!,;. tllld lmn' 11(,\'('1' 'found p,itilPI' of tlH'1lI al(l'l·." H this 
Jlax haef l'('all V lil'PII (h'h isn'nt, }d ilh')' e(-rtai III r would han' l1IPHt iOIl('d 
thiH stTiki lIg ehal'ndpl·. ?1m \PI' nIso dpS(')'iiJ(,ll L. bit, /I//t'. whie\l most 
bottLllists ('onsidel' silnillu' to L. h:Ijf'JIIa7r' )'oll/muw! IIp('l' (Roman win
tel' (lax) , a yttl'jety oJ L.u8il((/i88i /IIllIlJI. 

Contl'tLl'Y to the conelusiol1s of Small (:31), the R('ptfl of thp bolls of 
L. 'Il8ita.tissi1nmnmay 1)(' ('itiH'l' ciliatp 01' smooth, the ('iliate condition 
being, it simple ClomilHtnt .ill C!'osSPS bl'tw(,pn \'al'iet.iE's 1Htying ciliate 
and smoOl,h sepl:n.. Howcn'J',fJuxPs willi clchis(,Pl1t. bolls, L. 'twitatisi,. 
8imftll1n cl'epitans Bocnningh., ·of wh.ich thC'l'c al'P sCYl'l'al vtLrieties, al1 
have smooth septa. 

http:sl'pla.in
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l!'lGUI"~ :!.--l'ype spl!cill1{ln .ill tilt:! BI'iLish j\IUSetllll luhpll)!! iu j\Jill~~I"s JIllIl(h\'I'it 

ing "Li1/./l/n IInUlmm hltlnili!I.~ 110rc IIwjorc, ]3Obnl't." :t'o thii; 11m; ilcPIi added 

by SoltUl(lel', Wl10 dealt with the :MIll!'!' Hl'l'lml'jUlII ,,"IIPII it WIIS aC\juil'e<l by 

]3u,uks-"Lilw/l~ /tumile ~nl1. l)ict." l'hotogmph courtes~' Hf A. J. '"Umott, 

AsslstalltKcPJl('r (EUL'OPCllll RCl'ilfu'iul11), British MuscuUI, October l!l:n. 


PRESENT INVESTIGATION 

The present iuvestigiLtioll WitS begun ill IH~5 with the purpose of 
classifying by morpholog.icfll and taxonOlllic chal'acters 2(;0 vlLrieties 
a.nd strninsof flax rep_resen ted at that time in the Cereal Investigation 
accession list (D. I. Nos.) of the Division of Cereal Cmps [Lnc1 Diseases. 
'1.'he investigation included observations Oll. Cel'tailldisellses, especially
wilt and rust, and thedetel'mination of the oH content and drying 
t]uality, or iodine number, of the oil. Since the inception of this 
study, hundreds of .foreigll ~ltl.'oductions lLIldllew hyprid selections 
llave been added to the collectu)Il and now (1950) the C. I. list exceeds I.• 
1,300 numbers. ... 



7 CLASSIFICATION OF FLAX VARIETIES, 1946 

'. 
COOPERATION 

The writer has enjoyed the ~enerons cooperation of agronomists 
of the StlLte agricultul'al expel'lment stations and of foreigncorre
spondents in furnishing seed of many varieties and types of flax. 
He is particularly indebted to A. C. Amy, formedy agronomist of 
tIle :Minnesotu, Agricultural Experiment Station, and to Clyde McKee, 
(lirectorof the Montana AgricultlU'al Experiment Station, for their 
]ong-colltinueel cooperation in brrowillg the flax llurse.ries; and to E. O. 
Stakman and J. J. Christensen, pltUlt pathologists, University of 
Minnesota, and H. H. Flor, pathologist, Divisioll of CerealCl'ops 
(Ulel Diseases, workinRill coopemtion with the North Dakota .Agri
cultmal Experiment ~tation, for data on the comparative wilt resist
ance and the rust reaction of varieties. The oil con tent, iodine number 
of the oil, and crude protein content of the meal of flax varieties were 
deter~Dined in the most part by T. H. Hoppel', formerly ag-,ricnltuml 
chemIst at the NQrth Dakota Agricultural Experiment Statlon. H. L. 
Bolley, botauist,and T. E. Stoa, agronomist, at the North DuJwta 
!:ltation, and J. C. Brinsmade, J.r., formerly in charge of flax breeding 
iLt the Northern Great Plains Field Statjon, Mandan, N. Dale, have 
aided in supply.ing seed amI infol'lnation on the origin of certain 
ntrieties. 

SOURCES OF MATERIAL 

Seed of llumy varieties were obtaineel from A. C. Arny, FniYersity 
Farm, St. Pau1, Minn., (md from H. L. Bolley and T. E. Stoa, of the 
No.rth Du,kohL Agricultural Experiment SttLtion. These included 
severiLl older commercial vn..rieties and mallY 11ew viLrieties developed 
by breeeling and selection. Foreign samples were obtained through 
the Division of Plant Explorntion and Introduction of the United 
States Department of Agriculture. 'l'hrough COl'l'eSl)ondence, the 
writer obttLined some 20 varieties :1'1'0111 Dr. Tille Tammes, University 
0:1' Gronillgen, Nethel'ln;nds; some 200 geographical types and varieties 
from the late N. I. Yaviloy, Leningrad, U. S. S. R. : and many yarietie" 
from Egypt, Argentina, Iwd Canada. The 123' "types" of Illelian 
flax, described by How!ll'd and Khan (18), 'were obtained by A. C. 
Amy and grown at University Farm, St. PattI. :Minu., in 1925. 
The writer recorded cerbLjn notes (md harvested tIle pln.nts to obtain 
seed for fmther testing and obsermtioll. 

The first study of varieties proyed the necessity of 'working with 
pure lines. Few of either the foreign Or the domestic varieties 
were pure, and it was necessRry to selec~t plants of the prevailing 
type to obtain pure lines for study. A" little 1U1tuml ('rossing occurs 
ill fl!r;., it was an easy matter to fix IL high degree of llnfot'lnity by 
se1ection. 

CLASSIFICATION NURSERIES 

The earlie.r classification nurseries, gl"Own n.t University }j'n,rm, St. 
Paul, Mhm., included from 500 to 800 varieties, stmins, and selections 
each year. Later the number was reduced to about 300. The varieties 
were grown in rows 17 feet long and 1 foot apart. The seed was sow.n 
so as to obtain It stand of 12 to 18 plants pei: foot of row. In certain 
nurseries the plants were spaced 1, 2, and 3 inches apart ill the row in 
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Fwn:r·; ;\,--1'<11'1 ot' U:IX l'lal'I'j(klllioll 1I11I',"'('I',\' :II 1:"Zt'III1II1, ;'.10111.. ill :IO:l!I; 
(]) Ht'lu(li; [:.!) In(1iall, 1,1'1it' (is; I::) J n<1i:IJl, 1,\Jll' 1:.!1: 1·11 Indian, t,\'Jlt' 


;j;j; (G) lllllinn, trp<' 40; (01 .Indiall, !,rpt' 1:1: (i') 1lid 1:1 II, 1,1 \It' I:.!; IS) ()I(U\l'U 

whi('-(lo\\'('I'f'd (Ii(JI'{I!.'I' I'UW). .L'ho! (o.~I'U )111('(1 :/ til,\' lS, IlJ:\n. 


on!PI'[o oI.JSPI'\'C' tltt' t'tlllg\' ill hl'ullChl11g hauit, lwip:hl, a11(1 diul\lp(PI' of 
r1w StPllIS. 

NUI'HPI'it's \\'('1'(, gTO\\"1l ill difl't'],l'llt n,!.!yit'lIl! 1I1'al ill'pas to O\)SPI'\'(' t Itl' 
pft('d of Pllyjl'Olllll(,ll[ Oil till' ('XpI'ps:-:ion of ':al'iptul ('hnl'n('((.'I's and titus 
to 111'0\'id(' II dl's('l'iptioll (hut wOIII<l 1J(' lIsaiJl(' \\'hpl'p\'PI.' !lax is IiIwl,\' 
10 [)(' gl'O\\'I1, XUI'HPI'ips \\'PI'P g'l'()\\'ll al Vllin'n.;ity Fi\l'lll. :--;1. l)alll, • 
Minn" :l'I'Olll l!J~.j to JD,I']: at BO%l'I1Hlll. MOllt. (fhr, ;l), :fI'Olll J!I:W (0 

JD·j.(): at ~JHll(lan. X, Dale, :fI'OIll J!J~i) to l!J;W; Ht ':--;al1 .\ntollio, Tl'x,. 
-ft'OIlI W:W to J!);li: 1l1l<1111 El ('('lltl'O. ('ali-I'., -1'1'0111 Ill;H; 10 I!);l!). At 
~all Ant()nio IIIHI EI (\'l1tl'O tlw tlnx was -1':II1-S()\\,1l ami gl'OWll as :L 

",inlp!, ('I'OP; t Iw P'O\\'illP: Sl'llSOI1, fl'0l11 da[t' of l'il'lldillP: 10 J1wtlll'ity, 
bl'ing aiJout ;"1 lllOllt hs. ..\1 EI (\'1111'0 lind at J3mWll1UII. lltl' flax ill (Ill' 
1llll'Hl'I'iPl' \\'as gl'OWll \1 1\ <Il'I' il'I'ip:al ion, 1)1 (11(' ('001 ('ll11lall' at Bo:w
man. l'h'nlliou ;I,()()(ll\'p(, 0111" OIH' ilTigat iOI1 of nllout -, in('lH's of walpl', 
HflPi'ip(\ ",IIPllthl' plnltts \n:I'(' ill PHJ'],\' blo()lll, wus "('(IIIiI'('cl. ;\( EI 
Ct'nb:o, :;0 1'('('t bpI ow !:ietL 1('\'p l. till' IOJlg gl'm"i Ilg :-;('H!:iOn and d I',)' (,I i Illatl' 
J'Njui I'PCI fin' 0 I' six i J'/'jgil Iions. () I' a tot a I oJ a boul ~ a(' 1'('-l'l'l'( or wal PI', 

THE FLAX PLANT 
Tlw Jlax Jltnllt is all !llIUlln! 01', ill ntild. dinll.l(('s, H \\'il1(pl' tlntlual 

10 to cl·Oinl'ilps tall. 'flip plant has n. siup:Il'lapI'()()t Hilt! usually a 
(\islilld. JIlnin sh'ln. Thl' plant belli'S [hl'Pl' ty'pl'S of bl':ll\('hl's: (I) 
BaHal tll'IUH'lws tltat ()('('UI' as OP(losilp pai]'!:i :1"'0111 I Ill' ('I'O\\'n of t Itt' 
plant; (~) pHni('ll' Ill'Hncl1(';; litnt tWa!' till' 1-)('('<1 bolls; and (;l) adn'llli~ 
(iOllS bl'anchl)s thaI SOllwtillJl'S Ol'('111' Oll till' main sl('1II (Jig. 4), The 
('ymose in/lOl'l'sl'PJI(,l', (JJ' S(H:a lied palli('1<', .is :l'Ol'ml~d by the eouliuuc(I 
>forking of (lit' lIP(WI' (lad (If tIll' H((,lIl, ('ltl'l.t Il.t'HIIl'h t~,t'lllinHtillgin a 
(lower bud 01' boll. Tlw I(Iii \'PH II I'P sC1i::;ile, ('I'pet OJ' UHe~'lldi lip:, lIearly 
lineal', wiU) thrN'\'pills, (Itt' ntid\'l·in ]H'Olllillpni'. 'I'lw ('0101' of the 
Jeaves.is ('('1m gl'C'(,II" 0)' "Iight (lllll gJ'l'l'n'',3 Jading t.o gJ'P('niHh ."pllo", 

• Qllot('(l (!O[\It'H IhJ'OIlJ..:hout lJllllt'tiu 111'(11'1'0111 Hidgll'ny (}211). 

http:Jeaves.is
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• 1-'11.1'1:I';'l. I"lax pi:llIl. sl)!l\\'ilI;! IA) 1111'1'1' limw] III'HIlI'IIP", 1111 "PI'PI'al :llln'u!i· 
liolls Iwall! hps flU 1I11'ill "I Pili, Ulld f ('I short Illllli(']1' IIl'nIH'hp" 
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Fwnu::; :i, 'l'lI ..p\, tn1('S oj" flnx holll<: I, J.lphis('pllt: H to n, s(>ll1i(I(lhi~('(,Ilt. 
subg-Iohllsi'; I~ to If, ill(lpbls('PlIt. o\'ui(l. :I, ('rqliloll,q: H, Homllll \\"i.nl('r; 
(', Hl'tlwillg': 11, Bison: J~:. 1111 lill II, t~'p!' ,.W; P • •\)'g'('ulilw; 0, Lillo (;rulldp, 
JIt (', I. :~7H. 

HIHl1iIlUlh' to b.l'()Wllj,..h y('II(I\\' Oil l'ipl'llillg', Till' ('hal'at'!I'I'S of tllp 
JUatlll'p peall! lhal :II'I' IIIO:-t 11:->1'1'111 ill ('IH~~ili('ali()1I HI'(' dps(')'jl)('d ill 
:;,.nllP dptail, 

NpUl'ly all Ylll·jl"[ iI's of JlHX han a "~prillg' hahit" of g'l'OlI't It-that b, 
t lip sP(,(] Ii1\g':-: a II d yo II]I~' pl:t 111:- n1'1' (,I'p(,( ill g'I'm\'! It, ()n1,\ t \\'0 \'n I'ipI i(';. 
t/!';'('I'il)('d ill llti~ IHlll!'1 ill, ]{OIlIHII ",jlltt'I' Hlld TlIl'kl'\', han· n "wintl'I' 
11[1ldt" of ,trl'()\\'th w!lt'll fall""o\l'II, III 11]('"p I'HI'j('Ii'I'S Ill!' ll'lnnt:,; 1ll'P 
!lP('UllI1J('1I( ill PH 1'1." ~T()\\Ilt. th!' ,,11'111;' bp('ol1ling' PI'Pl't ill pal'I.\· ~:lal'('h • 
\\'lwll !lIP h'lIg,th of dtly npPI·ol\I'iI(·... I:! lIolll'S, 

In t Iii" ('la ... ~iJj(,:t I ion ('Pl't a ill (,II a ,'a('( PI'S of fhp IIHI t 111'1' pi alit a re used.. 
H) 'faJ' a" !)()",.ibll'. (0 di"tillg'lIh.h tnX()llOllli(' 01' w'ngTuphi('al f!t'oup:,; 
of ]'plnt(ld Hlld ~illlilni' ntl'h·th·", Thl'~(, ('hlll'ad!'I's HI'P 111l' dl'\tlS(·(,tl('P 
lmd slut]lP oj' till' holl, 01' ('ap... ,l!p, til!' ('ilinll' 01' :';lllon!1t t'l\lll'adpl' oj' 
sppta .:!' tlJ(l holl. tIl(' (,!llo1' alld :;ii\l' of tl\(' ii('pd. ntHl Ill(' hrig'il(. and 
hl'(l1lddng' haltil of Illp plallt. Cltn I'i\('t PI'''' of (Itt' Oow(,I',in!'illtiillg tIll' 
shu]1<, HlIt! sbw oj' Ill!' flowl'I'" Hilt! t 1](, ('ol(lI' oj' t11(' ppt 11 b, :t III 1t1'1's. Hnd 
s{ylp, Hl'p w';(,/'1I1 1'01' dislillg'uishing \)('{"'I'(>II (,(,I'tnin !!I'OUJlS nml\·ad.
('tips ill til{' li!'ld. J !OW(l\'PI" thp llttl'adi\'p, dislind.lla(ul·:d ('olm' ('hnl'
u('lpl'so'fllll' 1I0\\,PJ':-;al'Pl\'jJlll'S{'Pllt allIl l\I'l' Iloll'asily jll'psPI'\'pd ill tlH' 
\Jotlllli{'n I SI)('('illll'II~, 

'\1\'THOCY!\\!\" COU)({ Jf\,' IlYPOCO'('YLS A'\D BOLLS 

.\lItll!H',YHllill 1'111'1'11' pig'IlIPllt j;. alway,. IJl'(llllilll'1I1 ill 1J{)lh til('
It rpo('olYI a nrl I Ill' holls of 1Il()~~t Jlldi all Vt1l'it·ti(>p, J t oJfl'll O(,('U I'si 11 
111(', 1I.\'p;)('otyls of ntlwl' \'iu'il'til's, (lX('!'l)t thos\' of tl\{, lltll'1'ow-lwl(ll('d 
,!!I'Ollp. 

TII~ BOLL, 01{ CAPSlTLE 

:\(~(,()I'dillg (0 Ihl' IInllll'p 01' dpltis(~(·I1(·\'. 1I1I'\,(' distilll'! lypl'~ (fig, G) 
of flax boll (!HIl 1)(' ,'p('og'lIiz(·d: (I) Till' (lphis('(,IlI. \\'hi{'!t O]>PIlH wid('l,\' 
"'\1('1] I'ipl'. Bl'ultt')'illg Ill!' ;;('('(1;.;; (~) tIll' in<lphis('('llt, o\·oid. ",hic·h 
l'(lilwillS ('Iospd w11('11 )'i]ll'; alld (!l) tltl' s('lllidphis(·(,Il{. subglobosl'. ill • 
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('LAi-;:;TIW'A'!'JON OF J<'1,,\X YARI ETII<::-;, 1IH (j 

VWl'\U'; Ii. Holls nml SI'II!1' ..f !lolls; t. llloiJmlP. sI'UlitiplllscPJ)I' twit tlllli SlIlll(J11i 
SPill 11111 ; B. tlyoi.<I. iw\phi"rPllt holl and pili;!(!' sppftlltl, Dl'awn h,\' U('gilHl 
Olson Hugil,,'" 

",";(,11 tllP Jiy(, SpJ!llll'llls :;PllHl'utl' at tll(' tip HIH'! ('I'tll'/( a lOll!!' tlH' lllHf'
J!im:, 'flll' tYj1P of (\pltise('w'p j" ]l('f'lwps Iht' 11lOS! l\oluhl(' ('hal'u('!l'l' h,v 
",!tiel! (hp 11l1\lOl'tnilt J!l'OUpS (f!' IInx('s ('till hI' dist illguislwd, TllJ' 
dphis('Pllt boll di-:till!!lIi"llPS thl' gTOllJ> I'J'{ I}ill(jl.~ of ",hil'h !lH'I'P tIl'(' 

;>(>\'('I'nl \'HI'jpti('s. Tht'in<lpllis('pl1( holl is (ypi('al of (Ill' Indiall nlld 
,\l'g('Il(iIlP ntl'jptil's Hud a\:-;o of ('Pl'tl1ill rHl'iptil's obtnilll'd 'fl'olil tht' 
,:\Ied i t prJ'lUIl'illI ill'l'tl. Till' sPllJidpll is('PIlI boll is ('hal'adl'ristic of the 
filH'I' Jlax('s a II! I of Il)Ost Sl'l'd-llnx YH I'i('( ips !.!'I'f)\\,n jilt Ill' '{-II it ('(I. :-;(at.f's 
llIH[ ('alladil. T[l(' "jli\l'a{'tpl' of dl'l1is('('I1<'(, ('1\11 h(' jll!l!!(·d 10 fill' Iw:-;t 
n<!nlnIHJ!l' \I'llI'll !Ill' plal1tl"' HI'(' tlHlI'Oll!!hly ripp HilI! (In', 

JIt ('(,l'laLII "ill'il'til's of hyhl'id oJ'iJ!in IlwI'(' il"' SOlllP dilli<'ult;, ill 
I'('('()gllj~dll!! [lIP ( "PI' of dphbl'P1H'P. Hlthoup:h at 111'('1"(,1)[ thl'I'p :lI'P :f'pw 
";(11'11 \'ul.'jptip,:. jlllllllsl ('U,.,P:; Ill(' "''':11)(' of flll' holl will dpi(,l'lllill(' ilw 
g'I'OUl> ff) wlli('h th(, YlIt'i('ty [W]OIlg':;, (lntl is, tilt' boll is ('ithl'l' on>itl 0" 
stdJ!!lolJol"'{,. Till' (J\'oid boll,., ill w\1i('h 111(' :;Pg'1l1t'lltS ;'('I>tll'ate YPl'y 
"Ii!!"! I,\' n( tlw tip HI'!, [,lttS'ipd tlse ill<ll'hiS!'plll. 

SEPTA 01" TIJl~ BOLT, 

TIll' Jlux holl (Iig', Ii) huo; lirp ~Pg'lIlPllto; ;-;ppal'u\p(1 b," I'Olllph·te SC'pfll. 
Endl S('gJllPll f ('Ollt.U im: two m'llll':', or s(,pd,;, s<'pn l'a(N1 by It j'alsc 
14<'1l11l1ll of half·mofJll :-hupl', ',I'll(> nlHrJ!in of thh, 'I'nb" :iPptUlll l'ithl'l' 
is Slllooth 01' it lJ('nl'~ :-hol't. lwil'likl' ('ilia, III Jl}o,;l ilotnni('ul works 
flax is !lp';('l.'ihpt! Ui' lUlyillJ! ('iliu!1' :;ppttt. bill this i.s tl'lll' ollly of ('Pl'lnin 
YHI'iPtil'S, Till' ('jliutl· l'itlll'lldt'l' i~ inllPrit('(1 as a simple dominant 
and is no! kJlf)\Yll to be ('OITPlatpll 'Yith all)' of hPl' ('!tnra('{.p)' oJ tIll' plant:. 
'filiI' ('IUlI'H.dN' is of yulu(' ill d('[pI'Jllillill!! !lIP ]llll'iI,\' of It vnl'j('ty and 
b()llll'times :I'm' distill,!!:uisbju!! othl'I'W.i::;p ;.;imilal' "ari\~ti('s, HO\\'('\'Pl', 
!til Ylll,jet ips 0:1' !lIP ,!!:),Oll II ('1'('pitf( II.~, dl'h i::;('('11 t flax!';';, htJ n~ snlOot.li 
:-;ept.a, 

http:snlOot.li
http:IUlI'H.dN
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),'l!dlll'" )"lax pllllll,.; "h,,\\'ill~ dil'fPI'I'Ji 'I''': ill "pighl: I. .\llIicltllll. 1,1\1(' I:!: 11, 


I !111III'1l 'Tlm; ('. IIj":"II; n. TlIllllIlI'~ I'I'IlIljlP!\\\"hill': H. J{III1IHII \\'iIlII'I': IIlId 

F. ,\11 If II 11, 1~111' I::' 11'lallh ~1'n\\,11 ill ;!1'f'''lIlitlll''l' 11!lI'iIl,~ Wlllll'l' 111'1' lalll'l' 

Ihall whl'n gl'(I\\'1! liS II "llIlIlIlI'!' 1'1'''11 ill I hi' lii'ld, I 


I.I)O;I<:IIT <IF I'/.'\\'/':-; 

'I'll!' III.J.Ldill fig, ,I or IhI' "Innl i..; imp"I'I:"I!. "1'1',111 ...1' it llIH,\' tIl'I!'I" 
JIIill!' thl' l1lplhod or lIHI'\'l' ...till!.!-' til(' ...II'I'Il!!!ll 01' ... 11';1\\ 01' l'p"i"I:IIlC'(' 
!o loclgillg;. Ibl' ",h·ld. and! hI' \'allll' or I Ill: /illl'I', '1'1)(. Ill'i).dll I'HllgP" 
fl'OI!! almlll IIJ illl'ltl'o.. il1"'011l1' or I.IH' "hOI'! Jntliull 1·;JI·ipli\·... !o 10 ilwlll'" 
01' IllOI'P ill tIll' lall!'I' rilll'l' \';II'il'li(':->, Thl' hl'i,!!:lil \':\1'1(,:- g'l'!'a!l\' wilh 
!'lIdJ'Ol1llll'lllnl I'l)lIdilioll .... \'al'i!'li!''' gT(J\\'1l :1:-> a 1':1I1-,,0\\,11 (:)'()p ill 

11ll' JIlL/H'I'in1 y:tlh·y or ('nlirOl'llin 11-'llally HI'(' 1!o." ill<'l)('" talll'l' IlllIll 
",11t'1l 1-(1'1)11'11 ll" ll' "lll'illl.!-"o\\'IJ p)'op ill ~IiIlIlP"O!H, Thl' dlfI'PI'I'IH'l' 

1I1l11' hl' ("'1'11 (1')'l'lll!'I' II illr Ih,· }lldinl1, ,\I'!!'1'1i1 ilIP. anti ~\J(\dill'l'I':lIIPali 
.!.!TI;IlP", \\'Idd~ III'!, !Jp,.,t :ulapll'd 1011 IOIl,!!'gl'()\\'illg "'l'H-.oIJ. \T: II 'il'li('" 
Hl'(I c/!,-,''I'ilwd :I" "II 0)'1 , IlIidllPig'iJl. 01' Inll. 11i"'()IJ. a \':lI'il'l\' or Illiel 
]I!·ighl. \\'H!" ""l,d :t ... n ',I II nd .. ,.d or l'OIIl/J:ll'i"'OIl 1111111'1' elifl't'I't'lii l'1I\'II'OII' 
1I1('lIlu/ (·oIllIJlioll ... . 

Till' (f"x plallt 1II':llI<'1IP" rJ'{,ply f1'0111 (II(' c'I'()\\11 \\'1)('11 .!!I·O\\'11 ill Ihin 
"lnIHI" 01' ill "'JHIl'pd ,dlliitilll.!!". but ,,\lc·h Im",,1 II1'HIl('llilll.! j" pal'll,\' Ill' 
PIJIiI'!'lr "IIPP],p",.,pd ill thie-II: !"(1I11(I:-, '1'111' 1'11'1'('[ of !"IHlI'illg Oil tl\(' • 
1))'UIWliillg lwbjt of' JInx Ira" !'P/HJI'!pd by J)j]/1l1111l nllci BI'ill:->tillll/!' (IJ), 
:111<1 Iypit':d plall'" f1'01J1 dill'e'l'Pll1 :-Iltwillg" UI'!' :->llImll ill Jiglll'(' ).;. 



('LA~SlFJ(ATj():-: OF FLAX YAHlI~TIE~, 1\) Hi 

• 


• 


Vltd'J:I.. s,Jo;rc('('1 of "IHIt'ill!! 11]11'11 IIIi' IJI't1ll1'lIillg ot' Hio IIn~ IIlalll."; I, Tlli,'I, 
,1:111(\ i /1 lu F. "'1',11"1'" I. :!. ::, I. Hlld Ii irwlr.." 1111111'1. 1'I'''jil'l'liI'ply, ill l'U\\," I:! 
ilwill';; lIJlnl't. 

'fhl' 1mllH'1Jill!!' 1lohi! is 1110,,( PI'OIlOIIUt'pd ill \ul'iI'(il''' Ilnlt IInrl' IOllg' 

• 
h(,(~Jl !!TOWIl os :l \\'illtl'I' (')'01'. tlult j". YHl'il'lip", ndnpll'd to it 10111-( 
,!!I'owillg sl'llsOIl. This hallit is !,pdlal's tlil l (,hip!' illtlil'al iOIl (If ",Iml 
JIIllY)J(' ('nllpt/ a \Yill!l')'lwbll ill flax, Plnnl" III' lIlt' Illdinll •.\)'!!t'lltill!'. 
~\I!'~li(p)'I'~IIJ('all. and .\h,\'",,11Iitlll /1I'lll'lJ'" tPIHI to hl':tlll'h 11101';' fl'ppl,\' 
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.FJGI'm: \J.~--C: 1'011'111 habit or fllLx; A, TIlL'kp.I' (C, L HU:!) , sholl'iug" (]t'('lIlllh\'u(, 

willtC'L' hlllJil 11'11('11 l'all-I<oll'll: 11, AITUI\', s!lowillg' l'l'p\'l, spl'iu~ Iinl)i! (<"IJ:U'IH'
tm'ist.i(' of nIl \'fll'iPI it's ('x('ppt 'I'ul'k('), :J lid H.1I1111 n l\'iutpl'). Il'hnllll!THpllPfl 
i'llnl.'l'h 1, :I !);j:!, II ( .Kl'lIl't1.I" Tl'x, ) 

and t.o gl'ow ill llPight 11101'(, slowl,Y (liall do tlt()~(' of ! II(' t,rpi('al fila'l' 
and He(\(I~(Jax I'Hri('( ips (lip:, !J), 

D.I AM ETE\{, OFSTElvlS 

'I'll!' dialllP/PI' or til(' sit'nl, likp lll'il-!,'ht and bl'alH'hill!!. 1':lI'ip;; !l'I'pal II' 
with llifl'PI'PlIl'('S ill plant ~pll\'illg :llltl oLlll'I' PIlI·il'Ollllll'llta.1 \'(JII(titi()II~.
In thi~ st lIdy, :ltelll diallll'tpr wa~ 1I\('a~IlI'pd about" ·1:ill('IIl'~ a.bOI·(1 the 
gr'otLlld Oil plal1{~ gl'owll Hppr!1xillla.lply I ill('1i apan ill rl)w~ J root 
apart:, TIlI'PI' ('IH~H.'!'> al'p lIf'l'd ill lip!'>('riilillg' I'lI,ript il'~: :-111'111:-' Silia II 
(1.0 to 1.7 nUll.), IIlidsizp (1.:1 (o 2,:-, lIllll.) , allli lal'g(' U.:\ tn·LO 111111,). 

The flax stelll II(\(,()IlW~ It ]lOlIo\\, (',YlillliPI' as it malul'Pl', owillg to thl' 
l)l'cakinp; dow1I of (he ('(liltral pith ('I~lIs, The woody ('ylill<il'L' !,>\ll'

l'oundNl by the fil,)PI' hUJl(lle~ gives the flax sll'lllits st I'ellglli alld I'P
HistlLIl('C to lodgin/!. S(;itI\wss of s(ems is. (0 SOIlI(' c!Pgl'PP. a "lJ.rielal 
elmmctel', although ci.ifl'l'I'PIl('PS ill (;\1(' l'xtCIlI of lodging ill (iiI' field 
often depend Oll.llll' stage. or :,!'I'O\\'(!l at Il'll.iell the plallts al'(' subjed,(ld. 
to l':~ill and wincl. Flax ill tllP gl'(lpn-IJOll sfagp is Illost Slls('pptil>ll' to 
lodgmg. 
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FIGUm: 10.-'J'ypical.Uflx ]llrlll(~ of (A) Bl'lutli (C. I. :ri,). ;;howing open, SjllHScl)' 
boIled pnlliel(~; and (11) .\hr;,:silli:tll (l '. 1. :IO:!) , showing ~h()l't, llIuch·hl'nJl(~llPli 
IUH] leaf,\' type of ]llnlll. 

LEAVES 
Flux leave;.; al'e ~e!;Rile, lineal', en'('t, (IL' spl'(!adill~: tlll'p(·-vei IINL tlw 

midveill prominent. The ('olc)!: is "elm ~l'el'll" 01' "Iight elln. gl'!~ell" 
(139). Th,e leaves fU'C lLl'rangpd Spil'llll): 1l1'OlllHI the St('111 (lxt:epf; at 
the ba::;e of the stem where they arc OPPOSltp, 

The size and number of leaves on fL ullit lc'ngth oJ stem \'aries ill 

difl'erent groups and variet.ies, In the ::;horf;~ Jewry .1.\.byssinian flaxes 
(fig. 10, B). the leaves ltre small, ,I: to unun, wide, fwd are close to
gether (5 mIn, ltpt1rt) on the st(·m. In the Argentine, Me(litenanea.n 
(fi~. 10, .A), and dehiscent v[U.'ietics the JetlYCi:i :U'C Jal'ge, (j to 8 nun, 
wide, and are more wielely spaced, 7 to 10 mm. Ilpal't~ on the stem, 
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The seeds of Jlax al'e brow1\) "('illllallloll bJ'OWIL" y(>]]ow, dmlllois ;. 
yellow, greellish )'(llIo\\". lllOUINl ("lHa.lll' lIa"). 01' !lUI III Illy brown, The 
eolol' of seeds is of \'tlhl(l in distinguishing nll'iet'ies withill pal'll gl'OUp. 

SIZE OF SEEDS 

The seed sizl' is all illljJol't:lnt dml',u'!PI' in distinl!uishillg YIlt'ieties 

(fig. 11). Th(' length l'alll!f\~ 'fl'OIIl approxilllat'el)' :Uj llllll, ill Lilt/llil 


altguNli!oliu/Il, to () HUll, 01.' lllon' ill tht' liU'i!('-sN't!et! :\l(>ditl'I'I'all(~itll 

ml'ieties. The 'weight, of l.OUO speds ill i!rHlliS is pl'l'lIaps tlH' bpttt'I' 

measure of sepd size. In this bullNill 'till' \\,pil!ht i" ('xpn'ss('(l ill 

lllilligrams P('L' sl'l'd. FOUl' groups an' ],(l('ol!llizl'd: (I) :-1('l'(/s slIlalJ. 

!Lii to ;1.0 1Il1!.: (~) lllilli-ii7.l', ·L,i to 7.(1 mg,: (a) lal'ge, (i.,) to !J.() lug.: 

and (-1-) "('I'Y 1,U'i!t' \ K.;) to l\.() 1lIl!' '1'11\' sl'l'd wl'i).!ht "al'il's 1IIHl!'l' 

([iif('I'put ).!I'owtll {:ondi{iolls. III IIH' Bi:-oll flax. fOI'I'Xalllplp. a l'UII).!P 

fl'Ulll ·1-.,-1 to T,ll Ill).!. 11lI" bl'!.'l! I'p('ol'dl'<\ ill dl'y-lHlId Hlid il'l'i.i!a(pd ('1'01):;, 

I 'l'!'1)('('(' i Vp'y. 


SHAPE OF ~EEDS 

Jll ~QllH' SIlHtll-til'pdl'd "lll'i<,tip~-Buda, /'01' l'XUlllpll'---tlll' :;l~pdh al'l' 

III 0 1'(' 01' less L~aked. or.' J'osll'lbtl' (Ii).!. I::!). This ('lIal'a('(('1' i!' JP:iS 


PI'Olllilll'llt in J:u'ge-liPpc1NI val'it't ips lItHI i~ :ti,I:-oPIll ()I' Ilot ]!I'OlllilH'lll 

ill tht" f!",l'Oll]l ('I'('jiU(WN. 


THE FLAX FLOWER 

Tlit, ;-;izl.' alld shapp of tll(' lIax (lo\\,('!.' i:-; dPlt'l'lllill('d by tlt(> sizp, 
tihalJP, auc!'-:pl'e1\(1 of' tlw jll'talh, Foul' Jail'I," di;;tilld t.\'IJl'S of flO\\'PI' 

(fi7· l;~ I ('all be 1'(>('o).!lli7.pcl: (1) TIll' eo III II 1011 :fUlllI.l'lfol'lll lIo\\'l'1' ill 
whi('h tIll' ]lp(ab rtf'(' owl'lappillg' 01' pHl'tl,\' :'l'jIlU'att'; (~) t It(' tubul,u' 
Howel'. ill ",hi('li Ihp Iwlal:; I'Plllaitl I'olll'd in tltl' i'ol'lI\ oJ a tube., :found 
ollly in a fe',," :;tl'uins of' Indian flax; (:\) il)(' !'tal'-slHt])('d. 01' "('l'iIllJll'd 
",hill''' Jlowl'l" ill whi('li tlu' lUlI'I'O\\' pdab an' illl'olled at tlt(, 1IlHl,t!ins 
[tud widely H'pal'all': and (.j.) till' d iskfol'llI /I0Wl'I', in ",hil'h t 11(> lal'f!"(' 
(Iat jj(>tal:,; :';jlJ'pad witlpl," in tllp 'fol'llI of a disk 01' :;aU{'l'l'. III tIll' 
descriptioJl of nll'il'1 ips, (ill' shapt' of f\OW(,I'. til(' a \'l'I'a).!l' spl·pad of 
tl](' (1)('11 f10W('I', alld till' witlth and .lPIl).!tlt of til(' ]1('1:<11" ;tl'(' l'P('(H'dt'd, 
'1'h(':;(' Illl'lIHtII'PI1l('llt::- ":I I'y ;-;ollll'\\'hat !I ('(,Ol'(liIIg to ('ollditi()l1~ nt' ).!I'owth. 
Detaih, of' till' Jlax tlOWPl' al'p show!! i.llfigun' H, 

PETAL COLOR 

The petals of til(> flax f1mH'!' al'p ('illwf' wI! it l' 01' IiOJllP It UP of blllt', 
,-iuh't. purple, 01' pink (pI. 1). Talllll1(>S (.J.i) ha~ llotNll'i).!ltt W'UP\ it' 
'fnclOl's tilat' dN('J'lllillt, Of' ltIodit'y tIll' ('olcYI' of !lIP pel,.1, and :I('('Ol'(lillf!" 
to Shaw ilnd H:-;;;ol'intl's (.]0) 11ll'1'{, !In' ]ll'dulj)s additionaJ fa (01':
ill\'oly('din the Indian flaxl's, In f!"l'IlPtil' ill\'estigtttiollS itiH illlpol'
tant to dist-itlgnish tltp "Hrietips with 1)111'(' \\'hi{p petals -frolll Yilril'tiE's 
ha"ing pal!' tint:- of bhlP 01' pillk, wlii(,It slIjJprfi('iHlly appeal' to hI' 
whitt', .\. t!.'a('(' of ('0101' ('Ull Ill> d!'tPI'lllillt'(] In' l'xallliuation (ff' till' 
JIO"'('I' budli. 01' by plac'i II).! (IH' ]JPla I;; ill di I U((, h'ydf'oehlol'ie :I('id-thl' 
ilntlio('yaniH ('sf-ill whieh tlt(' I)('{itl;; thnt han' (l tl':I('(' of c'o\OI' will l.
flll'n slig-htlYI'(>d. ",h('I'pH;; the llllJ'P "'hite p('btls l'('nw i II white. 



'fecl",iclIIlldlletin lOt>l, U. S. Deparlment of Agriculture 

,Fla" flowers. Upper rllw: Ttllllliar flower of C. l. 156 (left); slIIull lavender petals 
of CrcflitanR (right). Center row: Rio of the Argentine IYI,e (left); C.-etc of the 
'MmJilertaneall type (dght). LI~wer row: Lilac color of Tummes (left); pale pink 
pcluis and yellow anthers of the Golden variely (right). 



PL,~'J'I~ .2 

~. 

l'/,Iwc row: 51 alll~"16 Mllo"i,,!! ycl\O\\ II"IIII'C~ alld whil(' Hla 11It·1I1~. C.·"It.·c rom: 
S1l\1I11.·"n til"..... i,,!! 101 ... , lI"dwrs "ith lilllllll:1I11-; "hil.· 10 Ihrc.··f .. llcl.h.i hhl~', L .. wer 
row: !,inlils $h.)willll whil.· 10 el•••·p pllcple Hl,i!\lIIa~ lind while 1.0 Ii~hl (,11,,' :ilyl.·,;, 
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lemuR!;; :l1 ..--t5!'Nls of' flax ,'Brit'lit's :Lnd IJIII'S: I, !,inum 01tfI1l8/ifoliJlm.; ;2, ),. 
(I.J1.[J1l8Ii{o/illm el'('Jlil(/'/I,~ ",II". ('oilllhl'ielllll; iJ, 1-, (/Il!lll,~(i{()lillll/ (T('flit(l1t.~ YIII". 
(lPl.'lllrIIli('um; ,i, Homan Winl!'I'; ,J, Ahr~"iniH 11 HI'OII'II: 6, Abyssinin n Ypllo\\,· 
s(>('<1; 1, IJillOla; 8, .J. "', l".; fl, Hpdll'illl4": III, Bison: 1 f, X('\\,lalld ; 12. N[)\'l'l(~'; 
1,'], Ilidinll, tYIlt' 1:!; j,i, IndiHll, (,1'1)(' OR: J;;. Indian. trllP r;:\; lll, Indian, tYIlt' 9; 
1"1, J.IHliBn, I~'[I(' 1:1; IS, Indian, I.,·p!, :I; J!), AI'w'ntill(' {(',I. :lUI)] ; 20. ~lallll)J'i~o; 
21, AI"I4"(llll:in(' 1('. J. :142); 22, Lino GI"Hll(lp; ,2,I, ;\/o"()('('O; 2.i. ('rlJl:us; l2[i, lHa
c1P1l1 ; 2(], N. n, n. 7'1,1; 27', COlllmoll ,\,hil p; .l8 Hlld in, Tn.mm('s ('I'imp('(l-w!ti(l; 
SO, (1111""a 770/\: .11, /\oIl!',\" Uold!'n; ,j.!, Williston Go!(lt'n; .1J, TJong GG; 
84, ~l'lllll'jllk; B;', nppp Pill]c; ,W, ('PIllI1I11I1 Pinl,. 



18 '1'ECEL.~ICAL BULLETL.~ 1064, U. S. D1~P'P. OF AGRICULTURE 

Ii'. ..~ 
~...• '.., ",~ t~~ 

a ,/J.;, 1(, ~~,'~:.. 
;. . 

~.~, ".: .'. 
c 

e fd 

Fl<H'm: ]:!.·~Hped" oe ,:ix YIII'h,tir,: (If {IlIX! ,\. Disoll; ./J, Hptlwing; e, J..iIlIlIH; 
n, Al'g'rulill\,; R, Euda: p, Uolh'r (;old('n (.\'pllow-s('eded). 

l)etnl color rd'!;'I'" io tIll' ba:-;ie ('0101' of Ih(> p('tal: that js. the ('olor 
of the "hli(>IT(>uiu,': 01' tlw spa('(' \)P(Wl'l'11 tIH' \'('ills. The wins, which 
stH'ead falllik(> 1'1'0111 I'll(' baH!;' oi' tilt' jletal. lIsually are of :L darker 01' 
deeper tOIle· oi: HIP Sallll' basi!' ('ohw as tile. intelTenia. In ('ertain 
nll'ieties in which the wins an' of (11(' sallie lOJ1(' aH the jntf'ITenia, '. 
the petal" apIH'HI' to be without "pillS. ] Il (Jlill'\.' \'nr.ieti('s the ...eins 
are of n. tlitf('I'en! hu(' '/'rom tIl(' in(PIT(,llia: :/'01' ('sample, pale-pink 
petals usually ha,'(' yioh'i' willS. }'('(lll colol.' ";tries SOI,ne.what accord
ing to the IP'o\\'illg ('ouditiolls of th(' plnn!, and (lflpeeia.Ily on exposure 
nfter oJ)(lning of the bud, rndt'I' ell'Y ('omlilion::; petal colors iLppeal' 
paler than wlwl'e· :;oil 1ll0istuI'e is plPlltiful. Violet hu('s especial1y 
:fac1e l'apidJy on (lXposlu'e to sllnlig-ht'. TJH'l'pfol'e, in noting th(' ('0101' 

J~I(1m\E la.-PIIlX 110w(!l:s of till' foUl: ]ll'itH'i]lIU t~·.I)Cs: (1) ;1'h(' C0ll11110U fuullel
form 110wer; (:!) tubular; (:1) filn 1'·Hllil.))(>(I, 01' "cl'illl\w<l-white"; fllld (4) tile 
11(1'1,;(' HIlIIN'I'- 01' (lisk-shU.(l('(l 1I0w('I', :. 
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of petals it is best to choose. Jresh1y opened flowers on plants grown 
uuder favorable moisture conditions, 

Petal color was compared "with thp plates in Hic1gway's Color 
Standarcls nucleolor Nol11Pllelatl1l'l" whl:'Jlewl' possible, but the paler 
tints are l10(:. easy to match and are described mi" pa Ie blne 01.' Yel'y pale 
blue, The t~'pieal common flax blul'nmtC'lll's 1:"PPI'oxinult('ly "light 
wistaria violet" (;2,9, 7J7, in 6fJ' d) : fhl:' de('pflax blut' of the )318011 
yariety lllatehes "wistaria lIllie" (ie,,): pI, :e,}, /](" b) ; whereas, thl:'. violet 
hues of ('ertnin Indian Ylu'ip!ips en n be llluTched with shadps of yiolet 
(B9, 1)7, f35) , '1'l1p coloI' designated "flm:...:flo\\'l'I.' blue" by Ridgway 
(:?9, lJZ, ;21) clops 1I0t oeeUl' in Hn~'nu'i(·t.y gl'OWll by Lhe writer, 

The obvious color (litl'el'(II1('PS in pl'lnls 0:1' distitH't varieties al'e not 
easy to describe in\\'I'iting', ColoI' IPI'IlIS, sUt'l1 as H1lP, Yiolel:, IlHLLl\'e, 
lilac, llnd 1aTencl(,I', do lIot 11 IWHyS 111(':1 n t lIP sa IIlt~ thing to di Irel'~ll! 
l)2ople, 'I'll(' coloI' tl'l'II.1S utiI'd in this bullef"ill, 111(' t.ype Ynl'iet~r, :tnd 
the appl'oxilllll,t(, lIlat('liing (,0101' in Hidgwny (,H)) al'(' gin'll in table J. 

'l\WLE I.-J.'ype 'No'ie/y and Ihe (/pjJl'o.l'imat(! 'lnatr>hill{J (lolo]' 'in 
Hi(l.qwa.ll"~ [YoloI' Stallc!(I/'d8 (lnd r'olo/' :YolII('lll'/a/u,J'(' of ('010)' tp]"ms 
ZI8(!d for 1}eta78 

Color [('rill Appl'():dtnl1[~' RidgWIL,\' 1 ('olm' 

Deep !lax blur. Bison , WisltU'ill blut' (pI. 2:.3, 57' b),

Flax bllle" .• Lillola I.ight wistaria dol('! (pI. 2(1, 5\1' d),

Light blue __ Red\\'ing Pale wistaria l'iold (pI. 2a, (ill' !),
Pale blu('.. " C. 1. ";Iii .. 

Dull light bill(' H.igo «" 1. (inQ) Pal(, \'(~rl}(,1l1l \'iol('[ (pI, ao, 55" !),

Lavender Crepilans 1,11\'('0<1('1" (pI. 8G, 59" J),
" 
Blui:;h violel .\1 il1(11'\'/L WiS(uI'iIL \'iolnt (pI. 28, 5ll' Ii),
Violet , i Jlldiall, typt' 121 ~ Lll\"Pliclel"-\"iolpt (pI. 25, (il' Ii),
l~ight: dolr[. Beludi Ligh t Itl\'c'lIdl'l'-ri()le( (1'1. 25, (j l' d),
J.igh L IIlUII \'P ."' Light lllalln' Light mall\'!' (pI, 25, 03' cl).
Piilk. " , (" r. 173 ;~ , 
Light pink , C, I. arH.. . I 
Pall' pink. H~)II('~' (:old('u ". I 
COlllmon ,,"hi!r PUllllt('I(' • 1
"('ri rnpf'C.l-whi tt'" TlllllllH'S l'l'illlpl'd-\\'hit (. 

1 H.idgwuy ('ulol''' appeal' ill quotC',.; ill \"Ill'ictlll dNWl'iptioll';, 
2 I!O\\'IU'(/ ILnd KhUll (/8), 

ANTHER COLOR 

:FOI' the" pUl'poHe of ('\aHsifieatioll the lUltlll'I'H IllHy be dN;(Tibed as 
blue 01' yello',< J 1\ mOHt blue-flow('n'd and \\'hitl'-Jlow('I'pd y:tl'ieties 
t-l)C lU1JhCl' walll' 111'(' hlul' lind f II(' polll'1l pale hlLlf', J 11 \'al'ief.ies wit.h 
yellow anthers, the anther walls aJ'e C,I'cam yellow 01' wry pale yellow 
11I1cl the pollen is pall' Y('I\ 0\\', Jelllon ),('110\\', 01' ()l'ang(' yellow, In 
the dcs~~riptiOtl of nll'i(~ti(,R, only the, o\'el'-ILiI l'OIOl' oJ the anthers, 
whetlll.'l' brut> 01' y(·llo"" UI'e IJot('d, 

.F'JLAlYmNT COLOR 

'l'he (ilan)('ntH of f!l(, stanll'IlS an' either white 01.' Illorc at' It'ss 
colol'l~(1. TJlc eolol' alwaYH extpntls :fl'om the ILlltlWl' dO"'Jlwtll'(l, and 
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it may be a mere t1'llce 0.1' it may extend to two-thirds the length of 
the filament. The coloI' usually is some tone o.f blue or violet blue 
(pI. 2), 

COLOR OF THE STYLE 

The style, nh;o, it; e.ilhel' white 01.' co.lo.red, Color on the style 
extends from thc base upward: the color may be H mere trace 11ext 
to. the Qyary, Qt' it mil)' extenLl toLhe stigm:t (pI. 2), The approxi
mate extent of thl' eolori,I1g'. as "ll trace of blue" or "Ol1l'-haU blue," 
is recorded ill the description of nU'ieties, The eol.ol' of the style 
o.ften appears bright bhtt' in ('ollll'ast to the \'iolet 0.1' pink hue Qf 
the petals, 

The sHWl1lt lIlay be whitl', In n'ndl'r, violet, pink, 01.' purple in differ
ent Ylu'.ieties. the ('0101' being most stdking at the tip o.f the sti~ma 
(the stigmlttic suduee) ill !lO\YC'I'S that, haw bl'l'n open foy' some tune, 
A c0101'cc1 stigma occurs o.nly when the style is coIOl'cd; tlw,t is, a pure 
,,·hi.t:l' i'ltyle has IL white Stig'Il1H, Till' ('0101' of the fitigmit, howen'I.'/ is 
l'Hl'C'ly distincth'c enoug'h to be of yalue in distinguishing ytlrict.lcs, 

CLASSIFICATION KEYS 

• 

The numerous yn.rieties and stmins of flax grown in this sCudy lIa ve 
been ar.l'flllgcd ill geogl'llphicul 01' mtLI.II'(tl gr'ollps, based on cC'l'tain 
mo.rphological eha.l'aci:e 1':0;. SlIrh IlIltul'IlI gl'oups are I'eaelil"r recog
nized by agl'onoll)ists who al'e j'Hlllili:n: with (1\(, flax (,I'OP, Jt seems 
best, thel'dore, to describe (hes(' groups and then b,y out- the. impor
tant YHl'ieties lllldl'rcach group, III the prest'llt ('lassi{i('uJion, the 
groups are arT'all~ed in whitt appelu's to be II Hatu)'lll ol'dC'T', beginning 
with tlJ(> mol'P j1I'l)nit-i\'p 01' (host' lOllg ill ('ultinl(ion and C'xJpllding (0 

those selected fOL' spechtl purposes sudl as JibeI' JInxes n nd clii'lcase
n~s.isULut sl't'c1 Haxes, 

Thirty years ago (1920) sueh geogI'upbi<'al groups lUi Abyssillinn, 
Jndi:tn, AJ'g'('Jl!.ine, and MC'clitC'J'l'anean wC're distinet and l'eadily 
I'l>!:ognized COIl1I11C'I.'{'ial typC's, ::\ow on.H;), with thel'ece.ntintcrest 
in lJax bL'eed iIlg', OWI'l' has bel'll II wOI'llI-wide distl'iblll-iOI1 of f1!tx 
Y:tricties, and these original indigenous types arc ('rOW11 by agrono.
mists and {lllX hl'l'Ctl(,1'8 in mUll)' I'ountri('s. It is the purpose of the 
\\Titl'l.' to. describC' thesC' I,'T)('S 01' g'I'OUPS so that tl}(>y cari be l'ccognillcc1 
by plant bl'ccclC'I's, 1':n'I1I('!'S, Hnd othpl's intel'C'sicd in the flax ('rop, 

.I"Jm'It~~ ]'L--Flllx 110\\,()\ Ilnd s('(>(1. III rpp('1' st.PI11~ sho\\'ill);, lNll"(,R,flow(,I'R, 
and holl (n) nho\l/ nal.\II:a I Ri~;(l: (2) P:-' lin IHINI th)\\'('I'; (a) ('II,lrx ll.fter jtlllh('sif.l 
lind til(' sll('(lclill);, of' IWIIlIs: (4) UpPt'I' ~I1I'rn('(' or n p(-tnl; !;)) seetiQn ot' n 
tlO\\'l'I' showing elll~'x, ('ol'olla. I ht' :; Sl.lII11l'IlS IIn(1 !'lll' fi Sti);,lll(ll'l; «(j to 13) 4 
:;Iagps (If tlOWl'l' OJ)('llin);, Hu(1 IIUlltpl'lis, (i \\11(1 7J 2 11I1~'S hp[ol'c IUlthpsis, 
(I'{ IIUd.!l) IHlp Ut:t.l'l'IH)OU (Ihlny hl·ron' :I111lH'sis, no and n 1 anthesis occnrring 
al'sum'isl', (12 Ilud J:l) ;1 to (; hOll1'8 Ilf'tPI' antlll'Sis; (14) l~rOSI'l section of boll, 
showing t:11e 10 O\'ulps (s('('(ls) dl'V('lnp('(\ in the (i cal'llPls; (Hi, l(i, 11lId 17) 
pistil h('(ol'e IIn(1 dt1l'ing au(h('~is; ClB) pad oj' st;igmll, greatly magnified, 
showi.ng IIdhN'ing p(JII(~1I gl'l1ill;;: (11)) dorso-Ycnt1'll1 Yiew of anther with a 
pal'l· of I'll(' filulUl'llt; (:!O) hl/;(.'rttJ YipW (If Hnt:h('I'; (21) ('r(lSI! R(>etion or anther; 
(22) dehi~i('ing IlnthpI.'; (~a) poll('n gl'lliIlR, grenJI)'lliilgnitil'd: (:!4) seeds, 
nat \11'111 iiill!': 12G ILlI(1 2(l) ,~e!'d lIlagni fiNI: (:!i) s('\!d dOl'so-YCntl'11L longitndinaL 
(!Sagittal) sc\'fion, showing ('utyJpdOllii nnd iiUI'I'Ollll(lillg t'n(\O~J)('I'm j (:!H) ('ross 
w'dion of lWl'd, showing eo(ylf'doIlR lind iilll'I'!ltlll(lill);, f'll(loSLIf~I'III, 
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KEY TO CULTIVATED FLAX AND RELATED SPECIES OF LlNUM 

I'lIgl' 
Bolls dehiseen t, slllall, eu P-shaIX\d. 

l~lallts allllual or winter anuual, RhOI'I to midhright, stems slcnder, 
branched. 

Seeds brown. 
Seeds very slllall (1.5 Lo 2.5 IIlg.). 

Septa ciliate. 

Limul/ a.ngustiJolilllll IT tlCl,, _____ • ___ • ___ • _.. _.. •• _ •..• _.. 20 


13011s wid(>ly dehisc(>nt, 1Itrg(>, saue('I·-shaped. 
l?lantR RhOl'{{O Illidhf'ighl, l'lLl'IIIR Rloul, prpcl, RpItl'H('h' branelwd. 

Seeds brown. • 
Seeds IHlULIl to lIlidsize (3.5 10 0,5 IIIg.) , not b('l\kpd. 

Sel)la smoot h. 
Li-nuU/ 11.~itaUS81·/lI1I'II/ rrI'Jlit(l.n.~ BO('llnillgh. (J),. 2i 

Bolls ind('hiRc(>1l I, o\'oid; or s('Inidl'his('en t, gl()bo~l' f,o sllhglobo~p, 
P]an{l'short to lall (101040 in,), l)l'IlllPhing frOJll till' erOI\'n, strills sllllLlI 

to Inrgl', PrPl't «('xc('pt f('\\' \'nript·ip1; of lI"illl.pr llllhif.). 
Rpods browll, y('llow, 1'1H1l1lois, or ('t'r'\1 olin', 

ReedR sinal! to WIT l:u·gP (3.5 to J LO mg.), 
Sept!l ('iliatt' or smooth. 

Flowors funll('lfol'll! to diskforlll, slllall 10 Im·ge. 
1'ell(Is whill', I>llH', yiolpt, Or pink; antllPr>! bIll(' or ,rello\\'. 

COUllllon flax (Heed nux and filwr nUx) ,/,inulIl It.~ilnlt'.~,~z'-
'11/11111 r, . _ 28 

KEY TO GHOUPS OF COMMON FLAX 
13011s indehisl·Plll. o\'oid, llli(!sizp. 

Plants short 10 lIlidheigh I, u;;wLlI,I' with (11'0 or Illorp bm<lll brtlll(·hp5.
';1.('1118 1;1 OU t • 

Heeds brown. 
Sccd~ micl!<izp ~o large' (4.5 to R.O Illg',). 

"'epla l'ilint(, or slI1ooth. 
Flowers fUllllplforrn or I ubulu.r, slilall 1.0 lIlidsizp, 

P(>tul~ pale bit\(' to viol('t; allfhprs bhw or yelloll'. 
TndilLI.l l'uri('tie8 (Tn 28 

BollR indeitiRcC'nt, ovoid, large. 
Pln.niR shol'! to midhei~hl, Rf<'lllS Hlo\ll, Rprmtdillg; pallirl(' Illidloug', UPI'll. 

Fi(led!; brown. 
Reed!'; large to very luq,(l' (G,5 to 11.0 Illg.). 

SePta l~lliatl" 
Flo\\'{'rs funndform or hroadly fUllllelforlll, large. 

Pdnlsflux b\tIP; unf;\I('rs bhw. 
l\:fodil.l'rrUll(!U1l \-aripl·iNi (111) 20 

Bolls illdehiscenl, o\'oid, or partly semidcitiscenl, glolJos(', midsize or large. 
Plants lI1idlwighl, branched, stClllfl rnidsiz(' t,o larg(', erct'l. 

Seeds brown. 
Sends mitiRiz(lLo llLrg(' (4,5 to \),0 mg.). 

:-;(\1)1 U ('Iliat('. 
Flow('r!> broadly fllllll('lform 1.0 dil<kform, midlurg{1 to Inr/-le. 

Pclals broncl, light bltw 1.0 \'io!<'1 bl\w; ulILhers blue. 
Argelltine vnridi(~s OV). ______ • _______ ._. 31 

HollR inc1('\riR('('I1f'. ovoid, or sCll1idehis('cllt, globos(', lIIidlarge or large. 
Plallts sit(H't: to midhei/-lht; ;;tOTllll Ilric\llize, spl'(~ndillg. 

Sec<1fl yellow, ehnllloifl, or moUled. 
Seeds nli(\:;iz(' {.o large (4.5 to 11.0 mg.). 

Septa ('.ilinl.e or sillooth. 
l~lowers funnelform, miclsiz(l to llLrgt~. 

PetlLls pILle pink, vcins violet; ant.hNS ligh tor suhnon yello\\'. 
,Golden varieties (V) .. _.• _. ~ . _. . ..••• _. . •.,_........ __ 34 
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Bolls seUlidehisccnt subl!;lobosc 10 I!;lobost:', sU1all or rnidflizt:'. 
Plttuts winl,er halJjL, c1eeumbcl.lt ill early ~rO\l'I,h, lllu<"il-iJl'l1l1ched, olid

height at; maturit.y. 
Seeds brown. 

Seed!'; small (3,5 to 0,0 l11g.1. 
Septa eili!l.te. 

,Plowers fUllnelfol'lll, midsize. 
J'clals 11ax blue; anl,her';; hllit'. 

Wiul.t:'l' ynrictie8 (Vl). 37 

Plnuls shol'l; to ll1idhci~ht. IllclllH small, llIu('h-lmtl\('lled, IPIWP8 S IIIall , 
IIUIIl(>fOUS, and ('loRt'ly spalleci. 

Heed~ brown or yellow. 
RcedR small (~LO to 5.0 trig,), bC/tk [JI'ollliuellt. 

Heptn sllIoot,h. 
mowers sllIall to midsize'. 

j>t:'lalsflux blm'; anthers bllit', 
Abyssinian "nrh'til's (V.I1). 38 

Plants, rnidheighf, uSlInlly f('w or no 11I1.~al bmn('h('s, SL('IlIS Slllltll 1.0 

mIdsize, 


Reeds brown or yellow, 

Seeds small t.o large (3.5 1,0 9.0 mg,). 


Septn ('i1iat(· or HI1100t,h. 

FloweI'll fUllI1t:'lfol'lll, Hmllll 10 large'. 


Petalt; pule blue to d('('p !lux b1u(', 01' whit.!'; Illllll('rs blul;> or 

~'('llo\\', 

N orl,h A mel'iI'/tIl "wed-flnx nlriel it's (n 1 J) 89 

Planl); 'Lall, 
HeedH brown, 

H('edH smull (3.5 to 5,0 l11g,). 
H('pla dliul.e 01' Sll1oot,h, 

Flow('rs fUlInolforlll, Illi(\Hiz('. 
Plltals flax bhlll or whit.{'; Itllllwrs 1)1\1(', 

Fibl'r tlux ,'m'il'! iI'S (I X) ·Hi 
PluutH Hhorl, Illidheip;hl, or I,all. 

Se<;ds brown, .rello,i·, pulc Yl'llow, or greeniHh- yt·llol\' ("('('I'U- olj\·(,"l, 
H(wdfl smull to larg(· (3.5 1,0 !l.0 lug,). 

Hepta cilia!,c or fHllOOI,h. 
PPI als whiLe, lIarrow, ltl\'oluf.e; alll.hel'''; ,rolloI\'. 

Narr()w-p('t./~led "Ilridir,~ (1tIlgIlHlip(,lalulll) (X) <1\) 

KEY TO DEHISCENT VAR1ETIES rJ) 

Bolls wielely dehhH'cllt, globos(' \)p(oI'(' dehi:;('ing, 
Septa lllllooih. 

Seeds brown, .not beaked. 
Plunt midheight; seedH 1l1II1l1l G('H.\l':H·t·~1. • 27 
Plant. short. to midheight. 

Plant curly j seeds smaiL __ __ (11~n~(A,NrCPM 27 
Plant vcry eltrl.)'; sel'd:; mi(\l'Iir.e C(lI~IIIHWt'~1 27 

KEY TO lNDJAN VAHJ[~TmS (IT) 

,Bolls illdehi!:icpul, o\'oid, lIIidHilw. 
Plant Hhorl to midlll'ighl, HIl'lll!:i stout. 

Sllecls brown, midsize to largl', 
Sepla ciliate. 

Ylowers Iubulur. 
J>eLuls bluil;h violl'!'; allt.hpl'H bill(' _•. _ .••• _, .,. _..••..,J AT.A l'M._ 28 

]i'jowers Junllelforrn, 
}'etals flax blue; anthl'rs bltl<l .. _.. ,,_ •• _ .••• _•.•. ,l'I'N.JAll • 28 

Septa smoot,h. 
J'elals very pale bluc; nnthers erP/UtI v('lIo\\'. AI,IIID('M, 1':r1'~; 12 .. _ 29 
l'etals bluish violel.; allf,(le.!'s hIm'. ,'....... (l()M~Il]N'~J, 'I'n't) M ... ZU 

J>etah; ,·jolet; aut,hers blue __ ..... _1:)A'I'j\'UM, ~'n'.~J 121-_ 29 
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KEY TO MEDITERRANEAN VARIETIES (III) 
Bolls jndehillce.nt, ovoid, large. 

Septa ciliate. 
Soerls brow11, large to very lurge. 

Plant: short 1;0 midhc.ighti. 
)i'Jowcrs broadly Junl1olforlll, large, 

Petals flax blue; un t.ilCrs bl ue. 
Filamentstil'ncc of blue_~_ ... _., __ . 
l~ila!l1ellts w111te. 

Style t.race of blue............ _....... 

Style white. ______ • __ •••• _ ., .•• 

Flowers fUl1nelforlll, large. 
Pet.als flax blue; un\,hcrs blue. 

Filaments 1,W04hird violet. blue ............. 
Filument!! Iruce of .light blue .• _.. _.. _.. __ . __ • 

KEY TO ARGENTINE VARlETIES 
Bol\s .illdehiscenL, o\'oid, midsize. 

Septu cilinte. 
J;'luut midheighL (usuul\y LaUer when ftLll-sown). 

Seeds bl'own, midsize to lttl'ge, 
1\10\\,('1':'; broudly f\1llllelform 1,0 diskfol'll1, lu,·gp. 

PetulR flll.x 151m" bl'oud, overlupping; untiWI'H 
whit.e. 

~tyle white._ .. _._. ___ .. __ •• _,_.. 
StyJ(' one-fourth blutL _______ . __ 

BoU~ HPlilidehiHcC'ut, globo14(', Inr'l!;p, 
Septa ciliat(', 

,Plaut midll('ight.; 14(,(~lW:i l\l.oul. 
Seclds brown, ll1idsize 1·0 IttI·g('. 

FlowC'l's broadly fUIlII!'lfor,n, IlLI'gc' 
P('i;tLlR light, blu!' j ant,lwrK. bluo, 

Seeds midsizc .... __ ., ..... " 
]'pt;als Jlnxbtue; nllthcl's bhw. 

• 
_•.., ••• _.. "CYI'IWS.• 30 

. _ _ ....., _" M OHooro" 30 
_ .... LINo ClUANI}IL. 30 

_•.••• :Bl~I,,\IH ... 31 
___ ._ .. ' _ (lIZA .... 31 

(IV) 

billn; I1lnllwnts 

.. • __ ._ll[O•• 32 
MAlu\JI\UGo.,_ :32 

PeLnls light; bl\lP, part.ly ~ppal'tLI'('i alll,lwl's blu(',. __ KI,IlIN 11., 32 
]>ptnls "pal(' verbena violet"; aut:h('I'~ blu!' . __ . __ , .. ,~._R[Go_, a:~ 
.J>clnlR "lighl, IIltL\I\'P"; IUllh('l's blut' ... '/"I.IlI'I' MAUV.l~., 3:3 

(\ltIJlolN"'.lNr1 ILYBltllJS aa • 
.. _______ .. ___ ._.H-5128. 33 

SeedH In,'gc . - .. .. .. .. . .... _ '" .. _........ __ . _ ... ,,",\l,st! .. _ 
 33 

KEY TO GOLDEN VARIETIES (V) 

130lls iudehiscenl, ovoid, 01' :-;light Iy selllidchil:lct'nt, globose, midsize 01' large•. 
pluu\; short to midheighl;, 

:Flowers fUll nelfol'111, midsize 1.0 Inl'ge. 
petals pale pinkj authpl'S light; 01' salrnon yellow. 

Septu ciliute. 
Seeds yellow. 

Seeds very lnrgo (fJ.~JLo lO.n mg.).- _______HOSIIANOABAIl.. :H 
Seeds [nid15illc (5.5 to 7.0Illg.).

Style white ____ ..,_____ --____________ ]301,[,l'l): UOr~IJJ~N. 84 
Style 'trace 1,0 olle-t·hird 1>11lC _____________ .. _.. _HI~11lT 3U 

Scptn smooth. 
Seeds chamois, lIlidH)1.ll (4.5 (;0 7;0!llg.)_L]i)'1'1In\UIl(l~; (lOI,IJJ,lN__ 3U 
Seods JUo(,\;led, or "Jsai.>ellu" color, midsize (5.5 to 7.0 rug.) __ 

SMOKY~O['IlEN,_ 3U 

KEY TO WINTER VARIETIES (VI) 

:Holls semidehisceut, s~lbglobosc to g]ohose, small or midsize. 
Septa ,ciliate. 

iPlnut wiuter 11nbit} decumbent in early growth, .IlIidheighL an~l erect 
11.1; !l1ntudty, 

Seeds brown. 
Soeds. stn,nll (3.5 Lo ,1.0 I.((g.)j SLerns slI.tLlIt,(l lIIidKi1.tl________ __ 

ltOMA N \VINl'EH. _ 37 
Seeds midsize (4,0 1,0 '6.0 mg.) ; stellls midsize, st,out. _.1'uul\EY_. 37 
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KEY TO ABYSSINIAN VARIETIES (VII)

• Bolls llemidehisceut;, subglobose to globose. 

Septa smooth. 


Plant short to lIIidheigltt;, much-hml1e!.l!1d, unci lpaf\,. 
Seeds smull, beuk prominent;. .

Seeds yellow~ _____________ " ___ • __ A HYRRI NIAN Y]~I'W.W-SEEJ)__ a8
Heeds browll __________________ • _______ •. ABYSSINIAN BnoWN__ 38 

KEY TO NORTH AMERICAN SEED·FLAX (LINSEED) 
VAlUETIES (VIII) 

Bolls semidehiscenl;, subgloiJl)se 1.0 glolloRe, 
Sep,ta slllooth. 

Plant midheight., sl;(\11Is lllidHizc. 
Seeds brown. 

Flowers fuunelfOJ'm, lllidsir.c. 
Petuls flax blue; an(,]wrs blue. 

Plaut suscepLibl(' to wilt.. 
Sceds slllall (~L5 (,0 5.5 II1g.) _•.. .. , " __ . ___ J"lWN~I'nm _ 39 

NH\\tlu\NIl 39 
Plan.t moderately rCflisl alll, 1;0 wilt. 

Heeds midsize (4.5 La 6.0 II1g.), dull I>rown .. ___ .RENEW __ 39 
Seeds midsizt\ (5.0 1.0 6.5 mg.), bl'ight bl'O\\'I1._ .J)AKO'I'A.• '10 

Petals white; anther!:! blue. . 
Plaut slender, early Lo midstlason.

Seeds small to midsiztl (3.5 to 4.8 mg.) ________ . _______ _ 
01"]''\ WA Wli rJ'E-"lo'.! ,0 WEltED __ 

Plaut stout,midseasoll 1;0 Jate. 

• 
Seeds large (6.0 to 8.0 mg.) __________________ YJc'pony__ 40 

Flowers funncHorIU, .large. 
Petals white; anthers blue. 

Plant stout, midseasou. 
Seeds midsize (5.5 to 7.0 mg.)_. __________ .... _J)l,\ll.g~r__ 41 

Flowers Iunnelform, small. 

Petals white' allthers yeliow. 


Seeds smail (4.2 tq.5.0 1lI/.!;.) _____________________ .,J,INB,. 

Septa ciliate. 

Plant 1l1icllleight, stems small 1;0 midHiz('. 


Seeds brown. 

Seeds small (3.5 to 5.0 mg.). 


Flowers Juuuelfol'lU, midsize. 

Pef,als 11ax blue; an1;hers blue. 

Plant susceptible or slightly ]'eRistalll, 1,0 wilL__ Pltmo!V.I'__ 
Plaut moderately resistant or resistant to wilt. 

Stems slender, sparsely branched_,. ___ .. __ .X.D.n. JlL. 43 
LINO']'A __ 43 

Stems stout, branched/leafy•• ____ • _____ . ____ BUllA__ '13 
Seeds mitisir.e (4.5 to 7.0 mg.). 

Flowers funnelform, midsize. 
Petals light bluei anthers bhle.

Plant early _______ ,, __ .. ____ .. _ ... ,," _........ _____ REDWlNG •• 

Plant, midseasoll (taller Lhan Hedwing). ,. _.... .. .BIWI Nt:. 
Petals flax blue; anthers blue.

Plant early .... ____ ,, __ •_____ , __ •. ' ___ ..• _. _..SIIEYENN})•• 

Plan t midsenson (taUcr than Sheyenne) __ ..... _ • Almo w.• 
1)etals deep flax blue; Itnthcl's blUe. 

Plant early...... _w __ .. ,, ___ .. _ .... _. ____ ....... __ .. ___ ._Hl~DSON .. ,. 45 
Plaut midseason (taller than Hedsou). 

• 
Seeds midsize (5.5 to 7.0 mg.) ••._...... ___ ._ .. J3!SON. 45 
Seeds midsize «1.8 to 6.2 mg.)_ .. _._. ___ "_" _...]\.01'0. ~5 

Seeds "cinnamon-brown" with tawny tip.
Seeds midsize ('1.5 1,0 7,0 mg.). . 

l?Jowers IuunelforIli, midsize. 
l)etals :flax blue; anthers blue.... _...... , . .,.........NO\'EI/I'Y. 4(;
Petals light blue; anthem blue ... _ .. ___ •• ____ .. _____ ROy,IL__ 4.li 
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,Page
'Bollssemidehiscent, Bubglohose to globose-Continued

Septa ciliate~Continued 
.Plant midheight etc.-Continued 

Seeds yellow. . 
Seeds midsize (5.5 to (i.0 mg.). 

Flowers funnelform, midsize. 
Petalsbluishviolet______ .• _ .. __ .... __ .MINEUVA,.• 4ti 

KEY TO FIBER FLAX VARIETIES (IX)
Bolls semidehiscent, subglobose. . 

Plant tall,stems midsize. 
Seeds brown, slllall (3.5 to 5.0 mg.). 

Petals flax bluej anthers blUe. 
Septa ciliate. --- ________ .______ ""'"'''' ________ ... SAC:lNA W_.. 47 
Septasmooth__________ -. _____ .• __ ,. __ . ______ " ._.1. W. S__ 47 

CIHUUR.,. 48
Petals \dlitej aul;hers hlue. 

Septaciliate_____ ----.--"_,,. ___ ,. .. __ • ___ -_._PlllONJ.QI,E__ 48 
Septa RllloOth - _ _ - ,. _ . __ . _ ,. _ .. Co NCl'IlIlEN'I'_ 48 

KEY TO NARROW-PETALED VARJE1'IES (ANGUSTIPETALUM) (X) 

Bolls selllidehisl'ellt, slIbglohose 01' glo\)oHe.

:Flowers star-shaped. 


Petals white, mll'row, illvoillte; authers yellow.

Septa smooth. 


Plant lUidheight, stems midsize. 

Seeds "ecru-olive", small (4.0 to 5.0 mg.) ____ ,. _______ ._. ___ _ 


'l'AMMES ()mMI'BIl-"'III'l'~L_ 49 
Seeds pille-yellow, midsize (5.0 to 6.0 Ill!!.),. __ .O'I'TA \I".~ 770n ,. 49

Plant tall, str,llIS larv;e. 
Seeds yelloW,slllall (4.0 to 5.2 mg.)_..... .. __ .. TAl,;\lUNI'J__ 49 . 

Septa ciliate. 
Plant miC\height, stems midsize. 

Heeds yellow, midsize (5.5 to 6.8 Il1g.) ,. 51
Bolls indehise,ent, ovoid, large. 

J~lowers star-shaped. • 
Petals white, narrow, inVOlute; anthers yellow. 
, Septa eiliate. 

Plant short, stout. 
Seeds brown, large (7.5 to fl.O mg.),.,. _~'''' .A 1.1l I'~I, 'I'YI'~; I:I. ' iii 

DESCRIPTION, HISTORY, AND DISTRIBUTION OF 

FLAX VARIETIES 


NARROWLEAF FLAX 

(Linllln llItYU8ti/OUIlII/.) 

DC8oription,-I'lant short to midheight (10 to 15 in.), llnnual or winter anllual, 
stems sle)](ler, spreading, brllll(.:hing from the crown, It!lI.ves slIIall, linear, closely 
spaced on thestellls; bolls dehiscent, SlIIull (5 nllll. wide by 7 mill. long) ; septa 
ciliate j seells brown, very slllall i flowers funuelforlll, smull (10 to 13 mill. wide) ; 
sepals persistent, O\'ab1, IIcute, tlrrec-V\~il1Nl, with filllllil(e lIIargins; petals 
lavender, smlill (5 mm. wille by 1 mill. long) , veins violet; authers blue; filaments 
'w.hite; style one-thinl blue. 

lIi8tor/l.-Two samples of Linllll~ UJI!J1I8ti/olilHlb (0. I. 4GS from Tn IIIIlles and 
C. T. GOS from Vllvilov) were growJl. 

Di.~tl'jbtlti()n.~L. a.11Yll.~tit()lill1ll,is Ilative to the Mediterranean area (37,1).187) 
liud hus bellll found adventitious in Douglas County, Oreg., us reef/rae!} by
Peck (26). 

;. 
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DEHISCENT FLAX 

([,il/1un ·1I8itati.~,~im/l.m CI'(!Jlil(/'//,~) 

Ellad1, (13) described si~ varieties of dehiseellt flax, subspecies 
o/'8pitans, which nre cultivated to H limited extent in the U, S, S, R" 
Germany, Portugal, tll1d Spain, The dehiscent vtll'ieties are readily 
l'ecognjzed by their wi,dely dehiscent bolls with smooth septlt, The 
plants are stout, eJ'(~et, with few or no basal bl'lt1lchps, The flowers {t,re 
smull, funneJfol'll1; the anthers blue; tmcl the petals la\'pnder with 
violet veins, '1'11e seeds aJ'l' hl'own, small to III idsize, Htlt, ovoid, tUld 
the beak not prominent. III a letter of AVr'j] 1:1, 11):1;3, 10 the writer', 
Ellacli Says: ", , , ill the Yttl', (')'(' pitang the S('ptlL of the bolls are 
always ll()Il('iliuJe," ' , 

UCRANICUM 

1)(,,'Wl'ipl.iOIl,-I'IHllllllilIlIPiglit (11; 10 :!,t ill,)' WilllIll,l' witlioul limonl brllIH'Iit'S, 
])lIlIiel(' IIlitlsprl'adill;;, 11'1)\'('); I:u'gp, 1,'lItlH'1' wiclply SPlIt'I'd, lIppI'1." IplI\'p); oflplI 
1'(>('\1I'\'pl1; holl,.: (ipliis('I'III': Sl'ptH I';IlHloth: ;.;ec!ds III'OWII, f:IIIHII (:1,1" 10 4,7 11Ig-,l. 
IIl'oicl. lIot 1'0"l:l'lIu/'(': f10\\'!'I'" flllllll'lfol'llI, slII:III (10 10 1-1 111111, ",ieW); petals 
slIIall (7 111111, widf' hr 10 llll11, long), 1n,I'PllC]('I', I'l'illf: I'iolpl: IlIIthl'l'" IIll1P: pl)lI~'1I 
lig-ht hiIlP; liIallll'lIts :l tl'II(,(' 10 OIlI'-llIlIf li;,:hl' l'iolpl'; Htylp oIlP-halt' riolet. IIll1t,; 
sti;;lIIa I:tl'cl1(l<:,r to yiolpt. 

In.ylo/'!I,~Fil'(' smllpll'~ of Pernlli('1I11l WPI'!' ;;1'011'11, C',:r. N()~, Jon 111111 :;07 
\\'1'1'1' l'eceiYe!l in May J!laO, thl'OlIg-11 N, 1. Va"1101' 1'170111 thl' Hllol'sk Ilil';triel'. 
l'krnine, U, S, H, n" alld (', 1. NOf:, 7:;1; (fl'olll LIlIIISk, Ukr:tirll') allel 7;m (froll! 
TChernigol', (Jkl'ainp) wel'!' obtnillell ill :\Iay l!);J:J frOI11 Cath('I:ill(> EJllaeli. 1~hp,s(' 
1'0111' strailH; 1lI'l' Hilllilar I'xl.'l'pl' 1'01' SOIlI(l \'ariatioll ill tlw I'xl'pllt of (',,101' ill til(' 
1iI11111ellts nlld style;;, ('.1. :::!!l:; (1',1.4 :;S24H) 1I':lf; I'c{'eil'pll ill J!l2:1 frol11 1:, n, A, 
('(jekel'plI, Univerl';itr of COIOl'llllo, who ohtaillPc1 trIP :;I'Pcl );(/IIU' 'iO IIlill'l' 1I0l'th 
of Vlaclil'Of;tok, Siberia, ~ehii; srl'aill is sOIIl!'w"al tall!!r (24 to:lO ill,) thall thl' 
rOlli' stl'a i liS t'1'01Il Ukmi II(~, till' 11011'('1';; a 1'(' si III illll' to or il.h,'11 tical wi th theil!, 
all([ the s('(!c1s illighU,I' f;ll1allpr (:\,4 to 4,;:; I1Ig,) , 

GEI1MANICUJIT 

])(',~('I'iJitiOIl,-·rlallt shm't to Illitlllci;;ht (T(; 1:0 2:! ill,)' PIlI'I,r: bolll' c1(!hif«'1'1I1:, 
;;Joho!ip; :';('pf:lI smooth: ":Ppels HIIII!II (4A 10 ;;,4 III;;,), Gl'l'lJl:llJic'\llIl is of' Hhorl:Pl' 
Imhit nllel f'Hrlil'I' ill IIInhlril'~', :lncl Iml'( I';lig'htl~' larger hlllls 1111(1 :;;I'('(ls t11all 
Ul'rtln iC'ulIl , Illle! t11l' lIowen; :In' I';illlilal' to 01' ill('IIUelll wilh t:llw;{' of tlw nll'iel~' 
F('I,'I111 i(,l1 III, 

1li.~ln"If,-G!'I'III:111i1'lIll1 (\', I. ·!!lO) 11',1. 7H7!l:: I I\':li< oIJlaillPc1 1'1'0111 ~1'aIJlIIU'H in 
May 31):!.'; nile! C, L 'illl) fl'/)!lI }iJllndi. Bolh ('111111' ol'igillall,r fl'olll thl' Bal'lll'illll 
,Yooc]s of Hllutherll 0('1'1111111,\', 

COIMnRICU~[ 

f)(',~c/'iJlf.iml,-I'I:lIIl' I';hprl: (12 to :!O ill,), I'I!I',I' pal'I),; !lnlls ((nil iscellt, larw'; 
,.:epta Sl1Iooth: spplls hl'own, JnidHizp (G.;: to ;;,7 IIIg,) , Coimliri('UIlI if; of );hMtpl: 
habit, Qf Plll'lipr IIllltlrrit,I', alit! haR lal'!!PI' Reells thall Gp)'nmnir'UIl1, ancl thp 
lIoweni al'e SilllilHl' 1(1 01' j(l1!1I tie:1l I with f'hnl: 1':JI'il'I,I', 

J[i,yI,()I'!I,-('oimlll'h'lIl1l (', J. 701.). olltllilll'e! 1'1'11111 fo1l1l1di iu .\llIy :l!Jaa, Will' 
OI'i;';inally eOllp('tl,'e! h,l' Yaril",' III'IU' COillllH'U, l'OI'(ugal, :llIcl ill Glllie'ia, Hpain, 

aO//l.I)(/l'iMJIf,~,-I'JIII)(1i (18) d('s('l'ihl'd (hl'Pt' HcltlitiOllll1 l'lll'il'til'l<: Ihl'l:il'lIl1l, 
which ((ill'l'red frolll ('Oillllll'ic:ll11l h~' an intensive IHll'llle-eolorl'ti Ilu\\'C'r'; Yae
(,Ileol'um, the IJirllllH similar 1:0 CoimiJriemll hut with lurgl'!' SPI'((s (0,7 IIIg,) ; 
and Trnnsiells (C, 1. (;72), foulld in l'ortuf!al hy Vn\'i/O\T, whil!h hade\1p-sha£lNl 
bolls only lJalf-dehisl'cnt:, hn(l smooth l'!<'lltll, WiI); Inll' in lIIatUl'it,y, and wal'; 
Sv.sccptiblc to wilt. 

Flor (14) 17I'I)I)I'tl'£1 e, T, Nos, 20;;, oJ(ln, (jOG, a lid fi07 as SllHf'cptihlc 10 1'11$1;, bllt 
t1lesC selectiOlls 11I:C mo<l('l'ately \\'ilt-1'('sistanL 

• p, 1. refel.'s to Ilccessioll nllillIJUI' 01' I:Iw nil'ision 01' Plallt ExtJloratiou and 
IlltrO(luction, 
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COMMON FLAX 

(Linllll~ 11.yi/.(/ti8.~imuln) \. 
INDIAN V.\RIETIES 

Howard and Khlm (18), in theil' description of IneIillllfiaxes, used 
the color of the petals (corolla), anthers, filaments, llnd style as key 
charactel's to distillguish varieties. The authors describe 12:1 "types;" 
·which they include under 26 Latin varietal name:;. These vai'ieti!,'s 
represent II fnseinatin~ range of ]wtnJ eolors. espec'in lly in the hues 
anel tones of blue, violet, mau"e, and pUJ'(lle, The lIumb(>I' oJ "types" 
Im(1 vnrjeties selceted and nn.lHf'cl uy Howard and Khan (.18) 1(>(1 
Yavikn' (87) to (·ommen!. 011 01(' IIl'pat diwl'sity of fOl'lllS found ill 
India. .A.8 n ma(J('I' of faet, HlP Im1ian (Jaxps l'('pl'('f;enl a eompant
Ii "ely Wl1'I'O\\' and (1 isO n<'l III'oU]I <rl'nu'ip( iN;, lIa "in/!: 1it-tlt· eli n'l'sity 
of fOl'Ill, Th€' Indiall flaxl'S 11,1'(' shod'. l'atllPl' stout, hrandH'cl: till' 
holls jnelehi~'l('{'nt in most Yaril't-ies: III(' sl'P<ls b1'o\\'n. lI1idsi~e 01' JaTlIe. 
n. is ehiefl~' in 01(' Va I'i(>tr 0 f Iwtu I ('olon; that (onsiderable clinn,it." 
Ol'CUI'H. Amoll!! theU:1 typ<'s df's('l'ilwd, hOWP\'PI" lwil:hCl' the eommoll 
whit€' nor I'he eon]lIlOIl pink f!OWPI' O('.('.l1l'S. The "cl'impecl-·whitp" 
flower with llano,,", white, illYolutl' JlPta1~ llnd ),pllow anthcrgis repl'l'
sentecl in type 13 Yar, A7bum. of the n:u'I'Ow-J1l~talpcl "aripties. Tlus is 
the only variety lun-in/!: pure wI! ite petals: the other so-ca.llecl wI! ites 
are. either vcry pall' bluf' or palp pink. 

It is strange Ihnl' in t11ei1' kl',\' and description of IndilLll Yal'ietie!l. 
Howa1'd and Khan (18) failed to makf' USf' of the ('i] iate versus smooth 
(noneiliate) c11arnctel' oJ i"lw ;;eptum to distin~uish otherwise similnl' '. 
varieties or strahl:;. ' 

.JALAU1\l 

nC,~(;l'il}liOll,-rlllnt ::;hOl't (12 10 :W in,). brnlwlH'<l, ]mni<'lp hl'lln('lu:'1> short: 
1)011" inllehiseent, ovoi!1, mi!1silr.c; sl'Jlta eilinte; ::;epds Ilrown, midsize 10 IIlr!!" 
(G,G 1:0 8,0 mg.) ; flowers tubular, riu:e]y opeJlinl! to nH;('-shlllle. small; IlI'tal" 
f1nt, smnll (7 mm, wide hy JO mm, lon~l, hluish Yioll'!'; anthers hlue; filament'l> 
one-fourth !llnc; stylc 1i~ht Illlll' A l'1trikill~ <,hara('teristie of thil'1mriely i:-: 
thc thick, firm Se]lllls thnt ]lrt'W>nt the lI(>tn]s from l'1]lrl'!l<lillg to forn1 th(l 
llormnl fllnlll'lform f1owet·, 'Xhe flow!'r, therefore, il'1 tll]nllnr, nmI tllP wiltcd 
petals cling to the green \)01ll'1 for a long time Ilft(>r hlossoming', ~'he tuhuJnl' 
flower mny he of. l';ome praeticnl ('('QnOmie imJlortnncc in thnt it protects tIl(' 
pollen from premature dl'ying in hot wenther, ~roreoyer, "l'IT little natm'nl 
crOSSing occurs in this type of flower, Ill> reported by Dillmall flO), . 

Jli.~torll,-JnllluJJl (C, T. 15(l) WO!l !l sell'ctionfrolll p, I, 3Gf,0(j (C, I, 21), 
ohtailw<l in :10:13 from "'i11iam J3\J1'IlH, ('('onomie hotnnist for Indin, wllO noted, 
"FI'oin T'nitel1 PrO\'in(~c.<;, Jalnnm <1istriet." ~I'lt(> l';el(>(:tion J1I'olmhly was malle 
h~' Chllrlcs H, Clnt'lr, of till.' lTllitl'1l 81ntl'I> np]Ull't:ment of Al!riplIIII1J:I', at: 1'1w 
NorthllrJI (frcnt Plnills !<'i"l11 Stnlion, i\iflIHInll, N, nllk" ill 1014, Seed ;:rowu 
lit tJJe WilliHton snhstntioll, 'Williston, N_ nuk.. in 1!Jl(i "'ttS ttf;l';i~I\(!(l f', 1. 1;;0, 

.Vi.9t1'ilmtioll.-Not grow II e(}mlt1l'rcinll~' ill the Unil:Nl Stnt:rs. 
OOlnp(I.l'i.~On.-CIlIl1]lestJ'p, t~'IJe flS, of UOWlU'(l Iuul Khllll (1S) is siJllillll' Lo 

Jlllaum, exccpt that ('amp('fllJ'c, type (lS. hnl'; lllJlooth Hl'ptn, 

PUN.TAB 

DC80ription,-Plnnt short to lIli<1height (JG to 30 in,). stenis stout, often with 
lwo or morc bnsnl brnnches, 1111llicle spJ:en<1ing. I)r(l1whcs mi<1\ollg; holls in<1('
hisccnt, ovoid. mlc1sjzc; scpta ciliatc; seeds \Jrown, midsizl' (V,v to G,G mg,) ; 
flowers funne1form, mi<IRizc (spJ'clIIl :)(1 1:0 18 111m,) ; peblls flax 1I1ue; IIUt1lerS :.blue; filnments one-third bluc; st~'lc onc,third blue. Plants rcsistant to rust; , 
but susceptible to wHt lind llllsmo, 
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llis/.ory,-Punjub (C, I, 20) was selected by Chul'les H, Clnl'k. of til(' United 
States Department of -<\grirultlll'e, [I'om 1'. L :J(;;;o;;. olJtnirwd in 101:1 from 
"Tillillll1 Em·ns. economic botanist f(ll' India. Burns noted, "]<'1'0111 Punjab, thnt 
which is growl1 lutel' rice (~roJ>," Cllu'k ml1d(' sev('ral RPI('rl;ions n t the NOl'thcl'11 
Great Plains }!'ield Station, i\lan(1nn, )\. Dnk., in 1!l].! lind reselect('d in 1m;;. 
One of the tnllcr.' and high-yielding selrcUo(\s WIIS jlH'l'eflsed I1lla retnine(1 nl1(1('1' 
the nnme "Punjnb"CC. L 20). 1'nnjnb was '~I'own in vllricbll testl' at· (littel'cnt 
stntions in Cnlifol'llia and Ar.izona nnd at San Antonio. Tpx., dnring the }J('l'io(1 
lOU) to 1020. but: it did not h(>('ome ('stablisl\('d I\S a farlll crop Ht thnt timr. 
:rhe yery beginninl; of flnx: procluction in Califorllia o('('I1I'I'Nl on Novcmber' 14, 
1927, when .L. G. Gotu', then sUllN'intendcnt of thr IIII))rl'ial Yal1!'~- Bxperiment 
Station at El (;('ntl'o, plant('<1 serd or 10 "al'il'tirs in nUl'sCI'Y vlots, Punjub 
pl:oclucrd the highest yicld-:n,2 11usll('ls an a('1'1'. Aftpr fm·thrl· tpsting, sere] 
of Punjab wns illcl'cnsed in 1!J;~O-31 (,n 2 11<'1'($ nell1' EI ('pntl'o. 'I'IH' sr('(l of this 
Cl'Op was (listri1Jut('d to a frw farmrrs in 10:)2. 

Di.~t"ilI1lIi01t,-Gl'own pxtrnsi\'('ly Ill'; It fnll-smnl "I'np 1111<iel' inigalion in 
California :md ~\";l(Il1H1. 

('omIJllri,'Joll,~,-OtlH'I' vnl'i('ti('s of Indinn Ill'igin IhM IlIl1r hI' of \'1t'iup in flux 
urecc1ing, \)rcl\usr of t:llpil' 1'IISt .I'('sist:nnee. iIH'hHI(\ B'l11JlI~' ('. l. ·t.!l Hu(1 lll(lian 
types :W, ;lG, 41l, nnd r,:l of Howlll'(1 nuel Khnn (1~), Tllr;;p 1I1'f' I'rsistant to or 
Immunr fl'OlIl IIrlu'l), ;111 l'HC'p;; of I'Ilst found ill X(Il'Ill AUH'l'ie:L. l[('('ol'(ling 1(. 
1<'1111' (11)' 

AL13IDl'.\!. TYPF: 1!! 

Des(wip/.irJH,-Plnni" shol·!. ('10 to 1;) in.). hl'anclir<l. Rt:CIUS stout. pnnkll' Shlll't, 
('Olnpl1ct; bolls in<1l'hiscpnt. o,·oicl. to srmidehis('ent, glohm;('; ;.:rptn IlllloOth: 
spee1s brown, mit\;':i7.r (;),0 to G,r; Ing.): flowPl's funnrlfol'lll Ill' \'ul'!'-shnp('(I, small; 
petals small (0 mm. wide br 10 nun. long"!. \'('1')' prlle' him' ().Il'al'ly whit!'), 
"Nns indistinct; I1l1thrl'l' IUl(l pollrn f'1'('llIn ~-rllow: Iillllll{'nl;.: w\litp: st~'lp whih': 
stil!11l1l whit('. AlbiduUl. Q'IJ(' 12, Is rxcpptionfll among- In<lilln '-:\I'ipti('s in 
h:lYin~ nenl'l~' srmi(\phis('rnt hoI Is, 

JIislorll.-Albi(\ullI. j'~'J1{' 12, WllS 5('11'('(>(1 h~' lIowllnl and K11:111 (an. It 
pl'oyed to he vromisinlr in yirl(l. [1.11£1 ,.:('('<1 wn;; ill('l'pasp(] n n(\ 1'('lpnsrd for COlll
mCl'<'illl growing in India, ns I'(']l(ll'l!'(] hy thl' authors. 

J>i,~"·l1l11liolL.-GroWIl to SOIl1P rxt('nl in In<1io, hilt not gl'own ('omml'l'('inll~' 
in thr rnited ~tates. 

D(',~(~ripIiOllr-I:'lnnt shor!' (]4 to :t~ in,), hl':llleIINI. slplIls ~t(lllt: holl;; ill(\l'
hisc{'nt, OYOid, mi(\sl?(': srptn SlIl100t'l1: spr!ls \)I'own, llli(l~i7.(, (;),0 [0 n,n 11I/!,l : 
lIow('l'S fun n('!fnr'l 11. mi(\sizL'; prln}s hlui~h "illlf'f: IIl1lh('I'''' hllll'; lilnrnl'lIts 0111'
third light hllw: si~'lr OIlP-hnlf hitI('. Plnnls 1ll0(\PI'lIlply I'l'sistallt to wilt hnt 
sns(,lmtihlr to I'\I;;\'. 

Hf.~lol'll.-COllllllun{', t."pl' \/;), if; Oil!, of th., 111:.dll·1' ~'lpldillg t.rJlf'RSI'I!I'Pl!at!'!\ 
iJ~" l'To\vat"~l lifi\I1:\:ifltil (i8L 

Di,~ll'ib/lti(JI!.-Not Irl'own ('()IIlIlH'.,I'iall~· in tile {"nitI'll f>[n t r!':,. h1lt \I:;('flll in 
lll'{'rclin:r fnr wi! t I'(';;is[nllcc, 

/)(,8f'J'iptiOll.--Plnnt SIHlI't' !1~ to 1.G in.1- Prt'('t. stl'll1S stout. pnni('lp 11I'lIIwllr,s 
shol'!', fOl'lllin;:- n !'lOll!' ]In,I)'!'\('; bolls illflritill('('nt, m·oi(!. millsl?!': sPlltn slllooth; 
f;1'!'(\;; 1)I'owlI. lIIiclsi7.p; lloW('I'f; "as('-sllnpp<l, slllull (R 10 10 mill. wilh') ; IW[alf; 
slllall ((; II1Jll. will<' hr 10 ilUIl. Imlg) hilt O\'Pl'lapiling, ",iolr!', fn(lin;! to lan-nel('I', 
,'(Jins JlI11'pl('; ant'hel's bill!'; j lIulPnis !lIB'-t hir'(j hlll(' j stylp onp-IHllf hi \1('. 'J:hl' 
tlOW!'!' buds al'P sln.w to f1l'('n, ancl thl' wllll'(1 1)('\:11;; IIS\I;ll1)' dill!\' t'o till' gl'PI'n 
bolls. 

lTi.~lo/'/I.-;:;ltf jYlllt1. in'l(' 121, was RPI('cl('d h," lJnw:tl'{l n11(1 Khan (18) and 
I;I'o",n (lomll1eJ:ciall)' in Indin. 

Disfl'ibntioll.--Not gl'own in tlJ(> IIlHeu 13tatrs. 

'. MEOI1'ERRAN[':AN VAH1I~TmS 

'1'h(' l'IJ('(liiPI'I'HllPH II £In.x('~ l'(,pl'('~('n( n diHf"ill('( ![I'Ollp. '(:·lIyilo.v (.11) 
described the f1nxe:; oJ :Mol'oceo, Algol'jiL, Tunis., Palestinc~ Ilncl Egypt 
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as lULVillg large seeds, Iltrgeflowers (up to 98 n1111. wWe), and Jar~e. 
indehiscent bolls that !tl'e difficult to thresh. They OCCUI', also, on 
the islands of Cyprus, Crete. twel Sicily. The plants a:re short to l.
midheight. but taller th:tIl the Inelia'!l flaxes: the stems stout, often with 
two or more basa.l branches; the lenTes lar~e and I'l'lati,'ely widely 
spaced. The flowers Itre ]itrge, broadly fUlllwlform: the bolls inc1C'
hiscent, OYoid, large, or in some sh'llins nearly sClllic1ehis(,pl\t: the 
septa cil iute: a nel the seeds bl'own, hll'ge to Ycry large (G.ii to 11,0 mg.), 
~lost strains are em'lv to mi.clseason in maturity. l'eRistant 01.' immune 
to rllst, but suseeplib'!e to wilt. Fi,'e YRrieties; I:'ypieal of I'his group. 
:trl' described. Othpl' Ya,l'it't:i('s that may be induded in this g"rOllp 
are Smyrillt (('. I. :W). Cl'ete (C, I. :31), (I,nd ]\[008(' (C. J, 'iO-l:-fl) 
obtai ned from X l'\\' Zeal und. 

J)cM'I"iJlf iOll, -".I 'IHllf lihOl'I' r 1.1 to :!O in, I, with fpl\" or 110 ha:;al hi'll 111'111'1< : 110111< 
itldphii'('Pllt, ol'oid, 1111';':"; liPJlta ('ililltl'; sppds hl'own, 1III'gl' to \'Pl'y lal'gp (7,;; In 
11,0 Ill;':,) ; !loW!'I'S hJ'OII(llr 1'\111111'1 1'01'111, 11~1';':(' I]}; (II :!-! 111111, whip 1 : ]1,,111 Is 1111';':(' 
(11 111111. wide by 1;; 111111, 1011;':). flax hilI!', I'('ius "ioll'l': IIlIlh(,I'S hitit'; Iilallll'lIl,: 
11'Il(,(' or' hI \II': lit~'Il' II'a('p 10 011(',1 hi 1'(1 hilI\'; s!.i),.'lna wlti ((. 01' III\'PIHI!'I', 1"low!'1' 
jlarts IlI'P HOIlll'what l'III'inlll(', Ah!lut im IlPI'{'l'nt of plnllts illlllllliH' \0 1'1IHf; a.1I 
f;llSCC]ltihll' to wilt. 

lfi,~lorll,-Hp!'d (If ('Y]ll'lIl' (I', 1. (iil!)) II'I\S ohtnilled in lfl:n from n, S. Anlll()dt, 
head of thl' IJi\'isioli of Jo'i('I<I HushlHHll,)" or Alllpl'tn, Canadn, 'I'IIP original HPpds 
(C'. A. N." 21l0) wert' obtail1(,(] in 1!J27 from th(' island {If ("~'pl'ili' hy Ih(' 
('(,lItl'lll BX)JI'I'ill1t'lilal Htatiml, 01 tllwll, Canada, 

JJi.~II'iI)flliol/,-Not ),;1'011'11 ('OIlIlI1('I'('ially ill till' Fnitpd ~tnl'('s. 

)IOHOCCO 

Ik.~(,I'iJlIi('/I.-I'11l1i1 i'hol't 10 llli(llH'i),:'ltt II;; to :!H ill.). with r('I\' !II' lit) haHnl 
hralll'h('s; bolls itl(l!'hisc('IIt, O\·oill. 11Ir;.:p: sP]lla l'ililllp: S(·(·(]S hrown. lal'gp ((j.n 
to n,:; Ill;':.): 1IOW('I'S lll'Ondly fnnnc'II'OI'III. 1 a 1').:'1' (:!O 10 :::; 111111. whl!'): pl'tals 
large (Jl III Ill. wid\' h~' J3 nUll, long), nllrtly S('pHI'atl', Hax hIliI', I'pins \'ioll'l': 
Hnthcl's bhlP: /Il1ll111'l1tS white; styl!' 11'1l(~t' 01' hIm'; ;;li).:'IIUl white 01' I;tYl'lider, 
1'IIIIIts il11l11l1l1!' to I'I1s1 and l'ollll'whllt: wilH'pliislaliL 

/I i.~I()/'lI.-P,('l'd of i\lol'(o(,('O «( '. L :l7n) "'liS uhlaitH'd ill IH:!(; 1'1'11111 I!tf':\lill
isl I')' of A!-;I'i(,l1lll1rf', 1·11 (1i7.lI •.Egypt, wilh the Ilotl'. ;'an oil flax oltlnilll'd tlil'ollgh 
1lip (,olll'lpi'~' or :\11', Ilntl'HoU," Thl' !;l'll.'l'iion, Xu. :n(;.-:!, is 1.I'pi,,"1 01' IiiI' 1'lIl'it'ty, 

In~II';'/Jlllioll.-X(I( ;':1'011'11 ('OIlIlIIt'I'('illll~' ill llit' "lIit!'!! Hlntt'li, 

LINO CHAND!:: 

J)c.~(!/'i[llioll.- -1'111111 !iliorl [1:; lo:!ti ill.). with fI'll' 01' no haHal hrall('hl'li, pallide 
somewhllt OP('Il, litl'lll;; 1Ili<l!;i7.(', litout; holls in<1{'l1is(,(,lIt, o\'ohl. IlIl'g('; Sf'ptn 
dlil\l(': ;;('('ds IJI'O\\'II. la I'g!' 10 "('1,), ];1 I'!!!.' 17.;; In :J(J.H IIIg,); f10\\'('l'S hl'on!lly 
!lIllllelfol'III, ];trgl' (:W 10 :!-; 111111, will!') : Iwlals hl'ondly 0\':11, 1ft rg(' (1::! 111 Ill. 
whl('by 14 11I1Il, lOll!!), OI'CI'IIIIlPill!!, Ihlx him', \'I'ills l'ioll'l.; IIIIt;lwrs hlll(': filall1('lIls 
\\'hite; lilyl(' whitl': Sl;iglllll whill' III' 1:1\'1'11(1('1', 'l'Il\' soll'l:tioll :IR1 :! is I'l'sisl II III' 
or illllllllllt' to I'IIS(· 1111(1 sOllll'whnt: \\'ill-n·sistant. 

lIi,~I,OI·II.-~I'l'd 1)( I.illo (;I'IIII([t' «'. r. ::iilJ 11'111:; nlttnillt'd ill l!):!!i rl'OIil .An,wlI
(;ina, where It \l'as IiiI'll gl'own eOIllIllt'I'!:illlly 1.0 II limih'd t'Xf.t'lit. III II lel'I('I' 
(If NOl'emher :!::i, lO:W, :\11', ('III'los n. (:irolll sa~'H: ":I'ht' lillo ;;I'UIHI(' (hig flux) 
is regarded liS hal'ing iti{ ol'i;;ill [I'fim nil' south of Haly," 

JJi.~trilJl!lioll.-~()t: lP:O\\'I1 ('(lIlIllll'r"illlly in til(> Fnited StaIN;, 
_ .. _OO;Iir/Jfi;i[\tfOIl.-NOl'sk (\ 'I. ,SH!ll; H v!!riety very :;hni!ar to Lin,,; (:rand~t \\OHt; 

ohtllined frOIll Norway h.I' 0, ]<;. Heggenl'ss, NOI:th Dakota Agricultural li:xp!')'i
ment Statioll, I!'al'g(}, Xorsk is grown 1:0 11 limited ('xtent ill sOllthl'l'1I :J'('xns. 

• C, A. N,=Oullndillll IICCI'Ssi()1l 11\11111)(>1'. 
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'. 
BE.LADI 

Dcscription,-Plunt mid height (16 to 24 in.), with few or no bllsul brallche::;, 
paniCle brlUlches long, sprelldillg, forming lUI Ollen JlIUlicl(' (i1"r, 10, .d) : bolls in
clehisl'cnt, ovoid, large, n'I'Y fi 1'111 , Ilnd hllrd; septa eilillt.e; s(!(!ds brown, large 
[7,0 to SA IIIg,), beak not prOlllillf'lIt: jlow!!rs fUIlIWI(OI'IIl. lllr!!e (18 to 2J .111111, 
wide): p(!tnls hu'gl' IJl IIIIll, wide by ]:1 nllll. JOllg) , Illlx bill(>, Yeills \'inlet; 
Ilnthers hlue; 11lnments two-thil:<1s violet: lillie; style one-half blue; sligllllt ill\'tm
d(~I' to \'iolpt. I'lIwts rpsistllllt: UI' illlllllllll' to I'wit hut \'pry slI:';cpptillll' to will. 

j[i.~lol'/I,-13eladi (C. I. a/7-J i was obtaill!!d frum the ~lilli;;try of Agric\llturt', 
I~l Gilla, Egypt, in If):W, with the note, "XII n\'l' llllx IIspd for 1I0th s(,l'd Illld 
liber," ;J~lte origillal seed WitS nut IIniform, The st!leci.ioll ;r;i-l wm; iJ]('r!.!tlsed 
Illl(\ is the OIH' des('I'ih('(1 IIbov!'. It i" t~'Jlklll (If t1w \·II.1'iet~.. which Ita::; ex
('('))ti()nltll~- lirm holls. lIela(Ii is not a )lrodul'til'e \':tl'ipt~', its ~'iel!l ttlWIl.\'S heiJl~ 
rpltltiyel~' low, l'lIe Ualll(', prouoUlIt:('d J:'.pl-Il-di. is EgnJtiun, Iltellllinl-; loeal O!' 
('0111\11011, 

Di,~tI'iIJllt.i(JII.-Growll to SWill' ('xlplIt ill J~~g.\'Jlt. 

GIZA 

DC'/lI'I'iJlUrJll.-"l'lalll lHillhpight. (HI to :10 ill.), with f('w 01' 110 IitHwl IorllllchN': 
I,olls ill(lehi;;(,(,III, o\'oi<l, Itll'j.((·; SPP(1l ('ilinlt>; ::;('I'!lS 1)1'0\\'11, \'('ry 1:t.l'g(' (!l,U t.o 
10.a mg,) ; t1uW('l'S [1l1l11('lflll'IIl, ltu'!W (:!O to 2;; IIlllt, wi()p) ; 111'lttls lIu'ge (11 IIUI1, 
wid(' hr ]4 III Ill, IOllg), !lax hlu(>, willS viol('t; alltlwt';; Will'; IilauH'IlI::; traee of 
!fj.(ht 101 Ill' ; sQ'I(! Olll'-t:ltil'() IIlue; ;;(igJilIl la\'PIHIl'r. l'lallts illlllllll1e to rust hilt 
~11::;('e\ltihll' to wilt. 

f{i,ylo/,ll.-Sl'cd of Uillll (C. 1. ::Iiil) wns ohtail1l'lI in l!l:!ll frolll the ;\nlli;;tl'~' o( 
Agl'i('lIlt\H'l'. Joil Uillll, EgYPL. It was s('If'ctp(\ LlH'r!.! as "a rogue or sport fuulld 
in );UI'III1Wdy Iltlx." ;I'his \'aJ'iNy yipl(ls well as n fall-sowu CI'O]) uuder irriga
tion ill Clllifol'llill. I.t.~ Illrge sceds hll\'(, It high Jlf!rcelltnge of oil. 

lli,~lrib/(.tilJIl.-);()t grown ('OIlHUl!I'('ittlly. 

AnGENTINE VAIUETIES 
_____ ~~...,;,,:, _ A __ _. 

~. ''1'11e (,0ll1t11('l'cialllax('1i of A.rgentitHl J'(']H'esellt a gr.'ouJ) that can bl' 
distinguisllPd readily i'rolll till' Indian flaxes and from tlw ('onllllcreial 
(!;LXCS of the rllited ~bth~1i and CalHldn, They ltl'e 1ll0l'P like Ill(' 1:Ll'ge
seeded Medit£'I'.I'aneltll flaxes, In a, letter oJ is o\'embel' :23.1IJ2(i. Cal'los 
D. Gil'oia stated: "Flax was til'st introduced fl'om BPlliil perhaps as 
pad" as IH(J(). and lalel.' fl'omltnJv. FI'lU\('P, and Russia," Jt was nof. 
ho,,:e,'el\ tll1til :tbou! JH80 that tll(~fla:x: crop became of cOlllllicl'ei:ll iIll
portance. but ill tfl(' lU;1()\; .Argentina pt'Oducecl :L lal'ge part of the 
world. SUPl)ly O'f: flaxseed, The .A.rgentm(' flax kuown as .M:tlabrigo, 
named 'fr:orn the vi Huge (If nIn 1 Ahl'igoi n I-iantll. Jre, should be C011

sielm'ed a commercial type rather tlllUl a pure-line "ltl'iety, It seeIl1::'; 
Ii.kely that it waS develo.] Jed tlLl.'ol1gh a lon!,.r periodof natut':tl selection 
:U1d adaptation as :t fall-sowll 01' "",.inter (TOP" .ill the :::itute of 
Sant:LFc. .. 

Comp:u'ath'e tests (10) indicn,te that l{io (C. I, :!80) , II sele(;1:io11 01' 

Al'gelltilleflax, js mOr(', colel-resistant than Bison, Hedwing. and cer
tain .fiber nll:ll~ties, at least jn the seedling Ilnd eady-growth stages. 
The plllnts branch freely Itt the (,1'OWI1 and their growth is relativeJ)' 
slow when sown ill the :fall. ExperImental and field tests in southern 
Texas have show11 that there is It real difference in the coTUrcsistance 
of flax vari:ties, :L}~!\?u~l.l Jltc l':tnf?e in cold tolen~!lCe l?robab~y d~es 
1iOt exceed ;)~ F, ,1IUS cuii'el'ence, llowevel', mil)' o;tten (leteI'Il1me tile 
SUl'vi nd of :t ytLl'iet.r IlS It fall-sown crop. 

As flax is lUI important crop in Al'gentinll and Ul'UgUIlY, extenSIVC 
breeding and seleetion work has been cllrl'ied 011 at the scveral experi
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mental Stn.tiOllS durll1~,l'ecent years. The new strains thn.t are grown 
commercially :include ~o. 330 M. A. (Ministry of Agriculture, Argen
tina,) (0. I. 867) , n. selection of Maln.bdgo developed at thePerg:unino 
Htation; ](lein 11 (C. I. SGO), n selection of Malabl'igo developed by 
E. Klein; l{epetiblc No. 30/33 (0. I. 700), a selfecllil1e of Malttbl'igo 
developed by Albert Boer~el' at; "Lit EstlL11zuela," Colon itt, Ul'lIgll tl .v. 

In this bul1etll1 five Y!Ll'letics of the Argelltine group and two Yfl

rieties of hybrid ol'igi n !tre cle:wribed. 

RIO 

JJescl'iptiO/l.-Plallt midhcigllt (18 lo 2(; ill.) I o11en with lWo \ll' 1IIOI'c basal 
lJl·!lllchci:'. stellls stout; holls in(ll'his(,l'IIL lIYoi(\, IlIitlsilW: s('ptn ('lIitltl'; seeds 
hrown, large (0.0 10 8.:1 mg.) ; .110\\'('l's brOH(Il~' fUllne[Corm to (\i;;I;:fOl'tn, large 
(22 to 28 n1ll1, wi<ll') ; pl'tnls Jlux hlue wilh ,'iolrt Ycins, large t 11 111111. widc h~' 
14 III Ill. long) ; tlnt:he!;s hlne; pollen pille bltll'; filaments whitl'; :;tylc \\'hi!.p 01' 

l'ul'l'ly hll\'ing a tnlcl' of hlnl'; stigmll white 01' Illn~II<1er; lIIi(lsenson to !rILl' in 
1I1Iltnl·i(y. IUo is hlllltUlIl' to i'OI'lIlS of I'ust .f()UI1(I ill tht.'Cniled Stnl:rs (.I,l) hul 
is lmscelltiblc to rust· in Argcntina, liS 1'1'1I0I't<.'d b~' \'aUegll 1..111). It is wilt· 
1'{ISistallt: but suscepliblp to 1111S111O. 

In.~lo''J1.-H.io (C. 1. :!i;O) is n S<,llw!;ion (Lung Xo. 711) fl'om ('Olllllll'rcini ~\rgen
tine flax mude h~' 1I. n, Long IlI1!J]H lit till' XOl'tb ])alwllI Agl'i('ultllrlLl J!lxllel'i
ment ~tlttiOll lind <Iistl'illlll('(l by H. L. lIo\ll'Y ill 11l:!::I. ~1'1H' 11:1111(' "Itio" WIIS 

Jl!'1,pose<1 hy Dillman (8). 
IJiMI'i7mtir!ll.,-GrowlI in ~rf'XIlS Illld C:Llll'orllill. 

MALADIUGO 

D(·scl'ifl i ion.--l'lIl11t midlieig11t (18 to :!G in.), stems stout; bolls iJl(lehiscl'lIt, 
ovOid, midsbw; S(lnta cUilltr; seeds brown, largc (G.O to H.G mg,) ; flowers brolltlly 
fUlllIl'I.fOl'mlo <1iskforlll, hlr.L;e (!:!2 to 2G lUlIl, widp) ; lW[llls nllX blue, \'l·illfi viul!![; 
anthcrs blue.; IiIllIncnt:; whitc; style om'-I'ourtlt blue; stigma white o~' hI \'(!lIder, 
nlahtbrigo Is wilt-resistlwl. ulld illllllllll(' to rust:; \'l'I'Y HilllilHI' lo Uio l'XC('llt the 
styH' js partly blll('.

7n,~tOI·JJ.-~llLhlbrigo (C'. I. (iIlUl is U Jlllr('~lille splcef:ion (1'0111 )lIllllhrigo 1\1:\<1(1 

hr thp \\,rit\'r lIt Ht. J'II\1I, )linn" ill 1!J:!:i. ~'IH' YlIJ:icty Mnlabl'igo hUH heen oh
witit'd {1'OIIl ,\l'g('lII.inll al <Iill't'!'t'llt lilll(·l'. ;;;lllllpll'''; \Il'illg 1'l'('UI'(It'd \111<1('1' C. 1. No,.;. 
::.1:;, :\~I(j. ;H7, lllll! H7:!. As nll'l'll(lr 1II1'lItione<1, "llllltlll'igo is t!w pre\'lliling ('0111
IlIel'ciul tnw III .L\l'gelllillll. [II U);~O~:U, Boli('y (;i) eoll(lded ,~OIlW ,100 slllllples uf 
tJaxseed in ;.\l'gt'lItiIlH :111<1 nearly ali oC the ('IlJllll1el'('illl s:ullples, Ilprll:oxilllHl(>I~' 
Ihl·cc-fvtl.l'th!l oe thp toUt! nllllll!t'I·.I)I:on·d to \It:' of t11l~ ~'lllla\)rig() type' when gl'U\\'n 
Ilt I!'IHgo, .N.Dak.• and at Han AntoniO, ~:I'x. 

J)i.st.ri/}//,t,ioll.-I"Ol'I\IPl'ly gro\l'lI l'xtcIIHiYl'ly ill Argelllinll,. no\\' I,('illg t:epIH('(~<1 
by Heleetl'(l \'llricties of similnl' tYlll', slH'h Il;;; (~IIl'I'alllli l\\. A" ::;:0 l\\. ~\., J,1I 
Prevision J~.lt(>]letilJle ;l0/8;!, nll(1 Klein n. 

Uo/nll(//,;.qOI/.-(;al:\l· I C. I. \lU:I), it ll('h'etioll or ~lllillbrigo t~'l'l' 11111(\(1 hy the 
Wl'itl'r, is growlI to SOllJP ('xlent in Califurnia. 

KLEIN 11 

.De.~o,.iJlliOl!."-l'lllnt lIlidheight (1\i to 2,l in,) ; holls indellis('f!llt. O\~oi(\, mi<lsize; 
::1Cl,tlt ciliate: s('cds In:own, midsiz(' to Illrgl' «to to 7.0 mg.) ; lIowe~s 1)\:on(\I~' 
funllolforln to <IiskfOl:llI, large (22 to 2;) 111111. wi<l(') ; I,elllls light him'. veins violet, 
midsize (n nun. wide by 1~ )lIm. long), pllltly S(!]lIu:nll'i 11lIt!H!rll hlue i 1iI11llleilts 
whitc; Htyle tl'l\(~e to (llll'-third blue i sligma III "endel'. I'lllnts resi:;tllnt 01' im
lIIune to rust. but s!)lII!lwhllt ilUsc('ptible to will'. l';:lein 11 CII,II h(' diHlingnished 
from IHo IlndMllllllJrigo by its light-blue nOWe!; in which thl' jl(:i:llis lIrc partly 
sC)lIlrate instea.d of overlapping.

J{ilftor!l,-I';:lcin :11 1s fl Helectionfl'olll Mnlllllrigo IIl1lt.le hl' l~. KIl'ill, ll. ])l'ivlI\:(' 
.plunt breeder of Argentinn, in 1!l20, 

Di8t,.,1/J1tt.i01h-.ACC()I'(lillg to .lose YIlI\('gn (S6), this Vllrit·ty is growlI COIII
mercially to It eonsiderahlc cxtent ill .Argentinll. 

ie 
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RICO 

Dc,~crilllion,,-:t'hUlt midhelghl (lG lo 24 in,), midl:!eal:!oll, with two or 1U()r~''.e IJIlsaL branchcs, stems stout; bolls illdchiscPllt, o\'oid, lIIidsize; sl~pta cilin.te: 
seeds brown, htt'ge (O,G to 8,0 Illg,) ; Howcl's (liskfol'm, Inrg(' (22 to 20 mill. wide) : 
)leta)s large, .flat, "pltle \'('l'hClllI ylolet," \'clns \'iolet: alit hel'S hlue; IIhullen[s 
white: style white; stigmll "'hiLl'. PilUltS l'csisUUlt: to lI'ili ulld rlllit, 

.1li8tory. .....,Rigo (C, I, (90) is II s(~lcetioll from i\llllahl'igo 1I111<1e hy the \\Titt,1' 
ut St, Paul, .Minu" in 192G, It is II ulliform und pl'odudil'(' \'al'h.'t~·, At 13oz('
mun, ",lont., the yiclds in three-row lripliclll.c plots I'llngecl fr01l1 22,0 to SOA 
bushclli an lIel'c dUl'ingtllc fi-~'elll' 11('l'iocl 11)3:3-:17, nnel u\'ernged 2R,O bushels lUI 
ncrc I1S cOl1lpnred with .24,0 bushels fOl' Bison. Th(t large, "pille \'pl'heun \'iokt" 
flowcr, with hlue :llItllf~rs and white tlIanH'nts and st~'lp is \'(tI'Y c1istill('ti\'f', 

l)i.~/ril.rnf,ioll,-Not growlI cOll1nwr(~inll)" 

LICHT lITAUYE 

Dcscripliel/l,-Plflll!: lIIi<1hei/.(ht (20 to 24 in,), midsenson, stPIl1S stout; holls 
Iudehlscl!llt, o\'oid, midsize; SP)ltn eiliatl': !:ie()(ls lIl'own, miC\sizl' tollu:gp (5,:; 
i:o 7,8 mg,) ; lIowt'!'s hroadly fUllnplfol'm t.o (]iskf:ol'lll, Ilu'/.(c (22 to 20 111111, wiele) ; 
petals "light mlluye," reins l'c<ldish Y.iolpt, IlIrgp (11 mill, wi(ll:' by 1:l I1Illl. long), 
oyerlappillg; Illltll('r~ hlnc: flIllInellts whitp; st-yle ,,'hilc'; Btigmll white, Plants 
resistant to l:ust lllldmocHlrntely \\'iJ(-re"istllllt but susceptible to paSIllO, 

Ifi#oI'JI,-Lighti\lauye (C, I. a7U-l) is It "ple(,tioll mud!' h~' the writel' ill 
1927 at \'niversify FUrm, St, 1'11111, i\[illll" fl'om a sample of seNI obtni.n(>(] frolll 
the ?olinislry of Agl'icultlll'p. ]~1. Giza, 1~!!Y(lt. ~~his sep(] wus Inbl'l('c1 "Homhn,I'," 
hut the plants WI'I'(' of t.1·pj(~all~' .Al'gl'lltinp type, not Indian t-ypp, TIl(' nllmp 
"Light :i\[au\"(~" was slll!gl'stl'd hy thp write'l', \)I'c:tuSP of the elisriIwt petal ('(llol', 

Disil'iilnfioll.-OI'OWII to n Iilllill'<1 pxt.ent in Tpxas, 

ARCENTIi\'E HYllHJL)S 

(,pl'f:aill \'U I'.i.ctic!;, originating lUi IlHiural h,rbl'ids 01' H~ (,Posses with 
.\l'geutil\(' Jiax, 111'(' much like the A1w'nt.inellax ill plant and flowel' 
('llHl'Ilciel's. ('xcf'pr that thl' 1.>011:-: H1'(' scmidphifH'Cnl', 1'\\'0 YHl'iplies 
in this gl'oup are· dPFWI'ibl'd, 

D-i'i128 

IJ/?oY('/'iptiOI1,--l'lltllt IIIldhpi)!lt(· (18 to 30 ill,), mi<ls('lIson f (l lal(', SI'f~IIIS stollt; 
!lolls globose to o\'oid, slowlr sPIlli(lphisc('n(-, Inl')!p; "ppln. eililtte; see~ds hl'OWII, 
midsize (5,::; to 7,0 mg,) ; Howl'l'!' hl'oll<lly I'll I1l1el 1'01'111, lllidllll'gC (20 to :!4 mill, 
wi(lp) ; p!'tnls light III Ill', y(lillS I'ioll'l, IIIhlsizp (10 mill, wW(' h,l' J2 mill. long) ; 
l~ntht~I's hlue; POll!'ll llllip \>ltW; filalllPIIIS whit(l; sl'~'lp whitt' or t.nl<lp of: hili!'; 
stigma In\'(III(lt'l' to 1'1011'(' Plunt·s aTP I'('sistallt· to 1'\lSI and wilt but SUSCCJlt:ih\(' 
to paSIIIO, A higll-~'ielc1iI1g 1·lll'iet·~·, hlll'ing 1lI1111r ehIlI'Hel('l's COlll1l1011 to t:lH' 
AI'!;cntinp lY]W, 1l-::i12R, ('IUl II(' ielpnUIi('(1 intiowPl' h~' n l'lll't' ('\ull'n('t.(OI'~tl.H' 
antl1('l'S ('xtpnd somewhat nhort· the st:ignlll, 

Hill/.OI'J/,-B-::;12i{ (C', 1. OHO) WflS s(\lcC'tNI hy H. L, Hollt'r and n,R Hegg[!I1('!;" 
from II ('1'08.<; of 001(\('11 by :uro mll(l!' hy Bcgl!l'lIpl;~ in 10:;10, Till' OO((]CIl ]larcnt 
WlIs selc('t(~cl from II ('I'OSS of: unknown hi~tolT madp by .1'1, ]). Long smn(, ~·eal'.,; 
plll'liPI\ lJ-fil2R WIIS illcl'ens(>d (rolll It !;pll'!'tioll 1111[(((' ill the Fe. )!('IWl'Ilti 011 , 
It was ilw\uclPcI ill 1ll1i(orlll l'<,gionl~1 tPl't!; l'l'om 10S0 to 11);11. whl'l't' it WitS IIlIt
stnlt(liUI; ill yipld, f.;('('(1 WIIS im'l:l'II>:pci h,l' till' ;\clI'th Illllwtn Agl'\('\lIIIII'al 1~;XIII'I'i. 
lI1{'nt RW.t:ion Ilnd I'l'lcnspd to f:u'III('1.'s ill 1!l4a, 

J)i,~tl'i7I/1./,ioll,-Gl'OIl'II wi(1ely in pnstpl'n l'\OI'th. Dalwlll and to ROmp extl'lIt ill 
'~IiIlIlC:S(lta ILnd South Jh I'obl !llld liS a faU-sown "rop ill S()uth('I'n ~~exali, 

WALSH 

JJ(!8Cl'ipIiO/l,-Plllnt mi(!hpight (18 t()2H in,), carly to lIIidsl'llSOlI, stems stout; 
hoUs S('midelLiscenl;, gloilos(', lal'!W; sPlltn ciliate; s('ecls brown,ln,l'ge (7,G to 
!Ui mg',) ;1Iowl'\'s bl'Oll(ll,l' fUIIIH·lfOI'lIl, lIu'g'P (!:!2 to 28 mm. wide) ; pctals i:ug(' 
(12 111111, wi<1l' hy )4 mill. longl, flnx IIl1ll', ypillS violet: i nnthers blue; liInments 
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white; style white or wttll a tmce of blue; stlgmll lll\·ender. Plants mostly 
immune to rust Ilnd moderately wilt-resistllnt. 

HistOl'JI.-Walsh (C. I. (145) is 11 select:ion by H. D. Long at the North Dakota i.• 
..Agricultural ]~Xllel'iment Stlltion. In a letter ofi\fuy 7, 1031, 1\1r. Long wrote: . 
";I'hls "RI'iety is thl.' result of II numu('r of ('rosses including N. D. ll. ;:;2, Argen-
Hne, II fiber IIllx, Ilnd II SIUnilic of Guat('mllht Reed." Seed wItS iirst distl'ibutpcl 
iIi 1081llnd grown c()nmll'reinlly to SOme extl.'nt in "rllJsh Counl'y, N. Dak. ;I'lll' 
huge seeds contain 11 hi/!h ,\\('rcentllge of oil, hut t'hr "Hrie(~' Is not lli~hl~' produe
th'e under ('ollditions of .Iligh tempemtnrcs. In plot: tests Ilt ]~ItI'go, N. Dille, 
the I1verage yip\d of Wnlsh iol' till' S-~'ctlr IWl'iod, 1081.-38, WIIS 38.S hmihels 1\('1' 
lie I'e, as ('Ollllllu'ed with J(1.1 bushels ior Bisoll. 

Di,~t/'i!Jll/.ion.-Grown wid('I~' ill N(/I'f'h Dllkot:u lind 1\fonl:iuUl IJN:llIIS!: oC HH 
rust .re;;isbUlce. AlSO grown in NC'w ZPllhtlld. 

GOLDEN VAIUETlES 

A unique g)'onp of flaxes nre the so-('alled Go]de11 Yal'ieties. These 
hay£} pale-pink petals. yellow nllthp)'s, nnd pale ),ello,,', ehamois-yel
low, motUec1, 01' "mulluny-1J1'own" speds. The H.ntlH'l'S nl'e alwnYR 
yellow. ~Jl ynrjeties wilh WIT pal£>-pink petnls the flowers a)'e oneil 
eaJlec1 whIte, but they n)'e p:E'neliea11,r disti net f)'om the true w11 ite
flowered Ya)'ieties. The pink t.int of Ihe pef:nlR.lIsual1y 'wilh distinc·t 
"iolet wins, can he clistinguished in the .t!OWE'L' lJuds a.bout to un:fold. 
Fiw YHl'jE'ties in this gl'OllP arE' c1esel·ibec1. 

HOSHANGABAD 

Desaripiioll.-I'lants s1I01'(; (12 (0 20 in.), \lS\la.lI.r wil:h (wo 01' IIIOI'C ulIslil 
11I:llnd1(ls. IJllIliei(' uruncl]('s long', iorl1lillg' II uuSh)' tnl(' of ]llant, stcms slm!t·: 
11'IlY(,s larl!'C', wi<1C'ly spllccd; bolls inl1chiscpnt, o\'oi(l, Illrgp; seJlta ciliate; S\'P(\l; 
)Jal(' yello\, ycry large (!l.4 to 10,0 mg.) ; 110wm's fUIlII('lfol'lll, mi<1sizc (Iii to 11' 
III Ill. wide) ; petall:i flut', lIlidl:iizp (11 1111,., widp b~' 1:.1 III 111. loug), yerr lillIe ]link.. 
\'eins violet, \-ery <11I:itinct; Rnthers ~'eUow: filalUllnts n tl':l('(\ to ouC'-third Yiolpt 
hlue; style one-hnlf blue; stigmll whit\'. 1'11(' JllI'ge sc('ds contain 11 11igh IIPrt:pnt
nge of oil but al'l.' often low in gprlllilllltiou, resull;ing; in thill si:llnc1s. 

Hislorll.-HcNl of Hoshangllbad (C. J. '10) ",a::; Ih:st ohtaillPtl ill ];'elll'lllll'y 11)14 
from Hoshllllgallll<l, (JC'ntl'1I.1 I'I'O\'ill('C', JlI(lia, t;lll'oll:.:h A. Howllrd, llllvel'ial EeO
lIolllic Botanist 1'01' 111(1 i11. J.Jntl"I',:in F!!IlI'UlI IT l!l1S, an id('nt'it'al YUI'iety WU;: 
obtnine<Ifl'Oln LllthC'!: ]3\Jrhallk 1IIHl1:'1' the nalil(' "1.llll'hllllk." (C. J. :1(1(;). Bot11 
C. r. 40 and C. I. lOG npprolll: to 1)(' ill(,lIt ieul with LU(:(\UIII, t'Y!H' J, <I!'s(:I'ibed h.\· 
HowllrcI nnd Khull (18). 'l~hC' wrilN' H.I~o lla;; I'ollnd sped::; or this Yltriety .in 
commel:eiltl Indinn s(~etl C. J. 7R1.-C, 

DiMl'ibu,tion.-];'orlllPrly g'rOWII UlHlpl' the 1lI1111f' "Hul'hllllk," Not' grown ('0111

JIlel'ciall~' in tlw Dnlled StUtl!S Itt present, as il: is YPI'Y slIseeptibl(' to wilt, rust, 
and other lIux <liseases . 

•S'Yllon]JIII..~.-J1urllllllk ; Lntc\1m, tnJ(> 1 (18), 

nOLLEY GOLDEN 

DC8CI';'/IUOil.-Plnllf: short· [0 lI1idlwight (J(I to ::!R in.), enrl~', \lsuulI~- with 
two or mo1'(' hllSll1 \1l·ltIlChcS, stems stout; holls in<ll!hiHcpnt, o\'oi<l, to sl'lIlide· 
hiscent, globosp, 1I1i<1;;izp; S('ptll dliate; seeds yelloW, mlclRiz(\ ([t.;:; to 7.0 mg.) : 
flowers fUllllelfol'lll, midlal'g'e (20 to 24.111111. wille) ; petals lIIidsiz(l (JO nllll. wi(lP 
hy J.2 mIll. long), pille nillk, veins light violet; !lnthers light ~'ellow; .1ihunen[8 
white; style white; stigma white. Pll1nts imlllulle or rcsiStll.lli: to rust lind 
moderately r(!sistnllt: to wilt but vel'~' suseepl:ihle to PIIRJlIO (fig. Jul. 

lfisto/'J/.-,Bolley GoWen (C. I. ~14) is u selection of llllknoWIl hrbl'W tll'igin. 
Seed obtained in ll)aO from the North nnkobi Agricultl1rnl EXI)el'imellt Station 
liS N. D. 40041. 

DiHI.1'ilmtion.-DollC'r Golden IIn<1 Viking 111'1' grown to !;ome extent: in North 
Dakotu, Montana, South Dnkotn, 1Ul(1 Cnlllldu; lind liS II .fIlJI-sown ('rop in Routhel'll 
;I~exlls under the 111l111e "Go\(]en." 

.':t1/nOlIJ/m.-J3. Golden. <. 
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FIGUltE l[).-'Plluicle of :Bolley Golden. 
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Oom{iClri80n,~,-J.Jong Gu\d(,11 (G, 1. 7:1;)) <l('rl'lo)JNI b.l' U, n. J.JOllg', 1'111'1, Riv(,I', 
N. DIl!;: .. is f;imilnr to Boller Gol!lPII. ~I'his "'liS iiI'S! rplpllsNI to .farlllers in l\l~lO, 
1I11d in l{K~~ SOI11(' '100 {WI'Pf; wpn' iUf;\1P('!.pd fill' "pp(l (,Pl'til\(ontion hy till' North 
Dakota Sped Dl'IlIlI'IIIIPllt, 

Yiki)lf.( (C, L U~l) was f;('lp\'lp(\ hy o. N. HPI!g'PIH'Sf; 1'1'11111 II ('ross of' HIII'unll!;: 
hr Bol1('y G 01<1('II , Jt is \'1'1')' Silllillll' 10 noll ('.\' (lol(ll'll. KI'l'd of Viking WllS 
I'l'll'I1SP(\ lOll Cn l'n!!'I' who 1II('I'PIIsP(\ it: tu 1,O(l() huslll'l:; ill 1U;\S, Till:,: st'(l(1 wns 
plll'phllSed b~' a eOIllIIl(>I'('ittl lWf'!l l'UIIIJHlII.\' III MiIllI(oHIlOli:;, Mlnll .. alld (lisiTiiJuh}(l 
to flu'nWrs ('hi('I:I~' III N(II'lh I Illlwlll, 11'11('1'(' it \l'IlS g'I'OWII lI'i(\('I)' fot' sP\'PI'nl ~'eal't', 
Till' \'llriC'ly is "PI'), SlIsl'PJlllhll' t.o paSIIlO, 

Vpot'(l r(~, I. 07i) (X, nn\{. H;;~~ 1 was Spll'{'II'(1 n I I Ill' NOI'I h IlII kot.n sin !tOil hy 
'I', E, SlOIl ahout W:lO, TIl!' nalllP D"OI'O I l'pnllish 1'01' "of gold") \l'IlS ill'OIHlHI'(\ 
1Ir thl' \l'ritt'I', H \\'I\H ~I'()WII ill tlll' Ulllfol'lIl i'l'~inn:U [('stH 1.11 til{' North C.'lIt 1'111 
KI·nll'~ Hlld ('Illla!ln fl.'OIlI 111;1\1 (0 11).12, 1l.1II1 In 1l\ll'S('I'~' tpsts nt KPIH'<l~' :ll1dl:(I(" 
"i 11(', Ti.'x" ('I'OIll HI,,, to 'I !l~,()," Tn I hp;;!, tpsl~ I1PIII'O ri!'l<h'(\ sli~hll~' 1Il00'!' limn 
B(ll\pr (lold!'II, UI'OI'O Is 2 to ·1 ilH'hPS laUpl' HI111 1I1i0111 :: dn~'s latl'l' ill rip(,lIill~ 
Ihnll BoJl('r t:()1(1!'1l nnd till' S('('(\S 111'(' sl\g'lItly SII1I111(,I', 

D(lol'o WIlS Iil'st f.(I'{J\\'lI 1111(!1'1' il'l'ig'lIlioll ill WI II ill illS ('olllll)" :-;, !luI, .. n\)oul 
JI),',I. Ahout ,<;00 10 l.OO() n{'I'(,~ \\'Pl'l ~O\\,ll ill thl' fall (If Hl.I!) In ""lIlhl'l'l1 'I'pxn~ 
\\'1ll'I'(' Imlllp 4;;,O()() nc'l'PH WN'!' lw J'rl'~1 I'd ill '[ !l;;~, 

IkM'/';/llilJ/l,-']')I!1l1t flhOl'1 to 1I1\(lhl'i~h! I Hi 10 ~,I ill,), with two nt' IlHlI'P hm;:!! 
Iol'tlllf'h(ls, S[NUS slon!: holls iI1l1!'hl~('I'1l1, ol'uid, midslz": sPIltll ('ililill'; st'p<ls plllp 
~'('lIl1w, ll1i!1~i)l(' I :i.;; 10 i,2 111",1 : !loWI'I'S fu 11111'1 t'ol'm, IIIll1si)lp (:!o 10 ~,I 111111,) ; 
Jlt'llils hl'OlHI 111 !lIIIl, wid!' lI~' 1:! ltllll, 101l/!'I, O\'(,I'llIl'"lll~, pilII' 10 fig'hl Illnk, 
,'plns light riol!'!: nl1lhpl'~ lig'lll ~'!'l1ow; IilnIIlPIl!:; whill'; ~1~'lp:t (1'/1('(' III (111\' 
I hit'rl hill!': "I i/!'HI:1 \\·\till'. Phlll!S l'l1SI'I'l'si~1 /1111 III\() HIIIlI(,\\'lIa I wilt .I'psiSt:III!. 
'I'h,. s!'(lll" ,\'it'ld II hig-I\ PfOl'('{llIln~t' or ull or f.(ood tll',litlg' qllalif,\' ,iuditH' Nil. 1-"1 
1010;; I. 

1{i.~/O/'JI. ·l{pilll i (', T. (I·lll! I;; n Sl'lp('IIOll ('1'0111 II ('I'O~S or ItI,,' lin 1'1 III 111,,11111(11' 
h~' Ill!' writ!'I' al ~ltIlHI:tll, :\, Dak.. ill nl~;;. .\, ", .\ I'll," u:;!·r\ I'. I, (j.1!J ill II 1'1'0;;;; 
lind Iwpl,('l'o,,:s with Bison I(I·W, IH';""01 10 PI'olitH'P 1\IiIlPI'\'H, II nlrifO(~' nl' hil;lI 
1111 ('!l1l11'1I1. 

nisi rilllltill'll. ;-':01 ~I'()\\,II ('llI11lllfOl'(·inllr. 

LE'rHBlUDCg C()LnI~1\' 

nc,.,'riJilio/l, -I'hlll! shOl'! ((1 lIlidlwi/!'h! (1;; tf) 2(i ill, 1. ·\l'H1IlIl,1' \\'illl 111'0 Ill' 
1ll00'!' hn~al bl'alH'hpl':, JIll II i <'I I' hl'n n('h\'~ mi(lIollg', i'o1'1Il111g- a hl'unt! 10Jl, fllplIl:; 
s{oul : l)fllls Il1rll'llis{'!'II!'. o\'oill, lu I'~I': SPplH SIlIOO! h : ;;1'£'<1s l'hlllllOis ,\'pllo\\', IIlit!· 
sizp 1,1,;; 10 i,O 1Ilf.( I : no\\,l',':; 1'1111111'11'01'111. 1;11',,(, (:!~ 10 :!tl 111111.1: pPlnll-' IIlI'g't' 
(11 111111, \\'id(' h~' '1,1 1l11Il, lollg'J. JlIlI'I'I~' sl'plll'al(', pall' pillk. \'I'illl' <IJ;<tilll'llr 
1"1,,11'1 III hnst' of p<'1l1l: II III 11("1'1-' :;allll(lIl ,\','11011',11011('(1 III'IIII/,:I' ,\'1'11/1\\': 1il1l1llf'llil-' 
",hilt-; I;t ~'I(' \"hit (I 01' II" it It 11'111'1' of h) 11(,: RI i/!'lllH "'hit p, };OIlH'wIHl t "11I'in hiI'I II 
JloWl'l' I'hn 1'\\('11'1'1-' 1\ tiel 1'1'01111111," lIof g'PIlNI!'ull,\' IIlU'P, I,l'l hhrid:;(· I }ol(lplI is SIlS' 
(,ppfihl(' 10 will 111111 :1\10\11 H) JII'I'('1'1I1 01' pIll III;:, tH'('{II'ilill~ 10 Plol' If}), i;.; 1'C'l-'I;.;I, 
lint 01' illlllllll1l' to l'uSt. 

1n.~/"I'JI, l'1'1'11 of LI'!lIhrillg'1' C:oldt'll I (~, l. 2!l) I'I'I'P\",'<I ill ·1!)I:\ 1"'01)1 fill' 
Jjoll1inioll l'1)(I'f'I'iIlH'lIt SllIlioll, Ll'lhhl'ill;,«'. ,\1111'1'1:1, (':llHldn. 'I'll(' ])ollliniflli 
;.;llIl'ioll ohUtilll'd Ilw ~p('(1 fI'olll C, L, Kn 1)1', T.l'llIll,·ill)!l'. wllo 011111 i 11('d hl~ I-\p('rl 
frllm n \lI'OIIH'I' III ('0111'1111, Ponl\I'l':1 ('IIUlll), ~\uIlI, Two \'NT :;ilIlilnI' :-;tI'HJn~ 
II'I'I'C' (llIlallll'd 1'1'0111 olhl'l' SOIlI'C'.'''. Ilnl'(lI.fI Unl(!PII II'. I. !)I Will-' ull(HillPd III 
101:! 1'1'(1111 (', F. J1pn(ll'll'k~()n, J'tJI'l1nllll, OI'P". ,,'lIlIslolI Goldl'n (I', I. :!:il \I'IIi< 
obtll ill('(1 in l!ln f1'01l1 II 1'Ill'Illl'I' IH'III' Willis! Ill), N, Dul" 'l'lIP IhI'PI' lot ~ 11"('1'" 

~illlllal', hut nil sllo,l"illg ;';OIIiP ,'llI'lnl iOIl III pl:lIlt lind 1111\\'(.'1' 1'IIIII'II('('I'S. 
I)j.~1 /'ilmf iOlI.- ..1\'0! ~I'o\\'n Plllllllll'I'pinllr, 

S~10KY COU>"N 

{)fW'I'ipli(III, .l'lnnl midll ..I/!'1I1 (II{ t.o ~'I illL (':II'I~', slpllls Rlo\lf: hulls iudf" 
hiHl'l'lil. {I,'(Ii(!, to Rli~hfl." :';PllIi(h'hi;';('f'nl. millsl?;!': fl!'pla .'411100111 ;sp..d~ IlIlIllll'd 

n AltllOlI~1I ('jnHllili('alloll dulll WI'I'(' ('ompl('II'1l illl!),\(i. luirliliolllli iuf(1I'lIll1tloll 
I'p~nr(]illg {,p,'luiu ,-al'l (II 11'5 lUIS 11(11'11 SHPpll(,rl \l'hl'll fll'lIllnhlp. 

• 
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or "Isnbella" color (29, lil. SO, 19 u 'i) , midsize (5,5 to 7.0) ; 1lowcI's fUllJ1('I(Ol'lll, 
midsize (18 to 22 ~nm. wide) ; petals llIi<!sizc (10 IllUl, w\(lc by l2 mill. long), 11ll1e 
jlink, "cins "!ol(~t; Iluthers light yt'llow ;Illnlllelits white; sIrIe white, Plants 
resistunt to rust an<1.ll1odel~llt('ly l'ps.lstant to wilt. 

Hisl.ol'Y.-Smoky Gol(l('n ({'. 1, 'iaU) WIiS !;(>lp(,tf'(I b,l' J:I, L, lIo11('~' Itll(l D, E, 
JIeggeuess fit t:1le NOt'til J)UkOtll ..<.\.gl"it'ult urul J<}Xlwl"ill1l'ut Rtlllion frolll a cross, 
!Golden X N, D. R (i2) X .:.\rgenfillP, llluth' lly ll. 1.), ];ong ill lOU!. JII yl!'I<l II' Is 
In[('rlol' to J3ol1('y Goldl'n, 

Dis/l'ibli/iol/,-Growli to II Ihuill'\! I'xtl'lIt III North J)i1lw{lI, 

\VI.NTER VAHIETmS 

.A. smull group of ilux('s elUl b(' recog.llized by their distinct winter 
ll!Lbit when fall-planted in a mild climate, The plants brandt freely 
j'rol11 the Cl,'OWll, lll(' stems III'e· cll'C'UlIlb(,llt dul'ing the wiuter period, 
and the l)l!lllts nre exceptionlllly coltl-tole.ntnt. Two yarjeties, ROllllll1 
",V'inter anel Turkey, nre described. 

At College Station and Kel1l.'dy. Tl.'x .. Uoman Winter llml Turkey 
Jlllye endured tC'mperatul'l.'s !U:; low as JO F. without: injury. 1'11(1 
decumbellt growth is evidently assoc'iutl.'d chiefly wjth day Jength. lmel 
]jttle or 110t at a]] with t:l'ml)l>1'!ltw'l', At Kellt'dy, the pln.llts ur(> 
de('ltmbent c1ul'in rr Jon,!! pt'l'ioc1s oJ warm 'weltlller from N"ovembet' to 
Hlid-JJ'ebruaJ'Y, w]\en snch Ylll'ieties as B-jl~8.Goldl.'n. I.ll1c1 Dalwta. 
make their usual upJ'ight growth lind e\'ell blossom in late ..January. 
In late FebnHtlT thl.' sh'Jl1S of ·wini;l.'l'mdeties turll upward itt or near 
the crown, the stems soon be('ol1w erect, gI'O'" rapidly in height, and 
by miel-l\farch are hl full bloom. 

nOl\[A~ WINTEH 

.D(',~r,I'i[ltiQI/,-Plllllt midll('I;:.:ltt, hrallching fr('elr fnull 1h(' (,I'own, midS(,llS(1I1 
to lnte, stemS smull to midsizll; bOllR spmid('iliS(,PlIt, suhglohose, !;lIlull; sepf;a 
('ilint('; seec1s ill'own, SIllHll 13,5 to 4,0 .lllg".:1 : HOwl'I'S fUllIll'lforlll. lIli(1siz('; lletals 
Htlx I.llue, veins vioh't; antll('I':; 11111('; Jlllllll('II{S whll(> to ollP-lhird hlllt~; style 
oll('-hulf blu(~. Plants somewhat l'Psistulli: to rust; nnd wilt. I 'In nts or lIlor(;! 01' 
less "will tN' .hltbit," HiJl'elHling 01' <lef'Ulllb(,l1t wh('1l fall-sowI! I1l1d J:t'Sistllllt to 
('Olel (10). Itomnu Wintl'r grown at AI'!ingtOIl. Vn" duL'ing til(> wiUl('L' of 10:30-;IU 
WflS tIle only "Ill'iety that S\lI'\'l\'('<1 (fig, JO). 

Jfi,ytorll,-Seed oC !tolUun 'Ni.nLl'l~ (C. 1, 470) was oiJtuilll'li .from TllIUlll(lS in 
1028 Ilnd grOWl! ill til(> colnssilh'ntloll 1l\1I's('ries sen'l'll! yenl'i-l, 

J)islrlbltlioll.-Growll In Haly !lnd southerll C:N'nUlIlj' to a lilllitNI ('xt('nt IlS 
It :fall-sown ('rop (21), ll()t gl'ol\'n eOllllllN'ciall,r 111 till' l'lllted Stat(>s, 

TURKEY 

J)C8Crill lioll.-Plant of (lil;;tinet ",in(N' habit, bl"tllwlling frN·ly Crow thc erown, 
stems (1()('Ulllb(lnt in elll'b' gT(lWtli, midsize, stout; 1I01ls Sl'lllid('hlsc!.mt, subglohose 
to glohose, midsize; spptn ("flintl'; s(,Nls hl'OWll, Illitisize (4,0 to (;,0 mg,) ; .f1owers 
fuunelform, lIlidsil"e; jwillls '!lux blIH', \"{~ins ,"loll){'; nUlll('rs blue; filnmcnts Ilnd 
styll' nbout Olle-third b1U!'. ~'ul'kI.'Y is eXt:l'ptiolluJly ('ol(]-tolprunt, l{ecnuse or 
the long growiug S('USOII 1"('(1 uil'pl! , ~I'lll'k(>y flux should h(' plflllled 11.1 NO\'('lllber. 
It Is not IHlnpted to late wInler 01' spl"ing lliuntillg. 

JU.~IOI'1,,-Seed of TU1'k(..~· CC, L I-;(2) wns obtained by 1:[, Ii, Weston'l' ()( Ih.c 
rnited Stllll'!; JJ('rlul'(nH'lIt of Agrif'ulturp frolll rhe vicinity of KHI~IH'llb('y. 'J'ur),ey, 
ill lOin. ~'he seed WIlS lllunt('(l :f0l~ Oh!)('l'YlltiOIl nnd increll::;f' lit tho ~ronlllna 
~\gL'icultUl'nl EXperiment Statioll, J30Zelllltll, :i\lont., and Hlll'r n'leflsed for (l'ini 
Ilt College Stntion, 'l\'x, B.~, ~I(01rll(1(1ell or tlte Cnit('(1 Stutes ])p(lllrtment of 
Agricultlu'e llluc1£' ~(n'l'l:1l1 winter-hiU'lir s('lectiolls of similur IY(l1' lIud grew theSe 
;Cor obllel'I'lltioll and l'ield tests. lAtIN', t:hl'Pl' 01' four of the higIH.'l· sielding Ilnd 
llnrdy !;t;l'Ilins ",('re lrullwcI unli('I' flll' !lUIUC ~:\Il"k('y. '.I'his seed WIIS lncrellsed by 
WnH('rCllr(lwcll, ~upcriIltell(l(>llt. Luling Fill'll! .Follndation, I'\ILing. '.I'ex" in 
1046-47 nUll hI-tel' relensll(! to gl'Ow('rS i.lI SOUtil(,l'U ~·exns. 

J)iatributlon.-Growu in southern ~:exns IlS II wintel: CI'OP, 

http:Sl'lllid('hlsc!.mt
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J~l(ll'IIE IG.-Hvma.n Winler f!IlX lP'OW11 !I.t Arlington, Va., .in 10::19-40. 

l'hotogrllllhed ;ru!le a, J040. 


ABYSSINIAN VARIETlES 

The AbyssinilUl fluxes repl'esl'ut lL distinct gl'OUp. The phmts are
:;hor/', ll)ucll-bl'ane1wcl, and tIl(' stems Jim' and YE'IT .lea:fy. Two vade
ties, Abyssinian YelJow-seed nnel Abyssinian J3l'own, arc described. 
Both have flax-blue J)etuls. The writer suggeRtfl thnt the small yellow 
fleeds of A byssilli:m Yellow-seed would be Wl'y :ti;tm(:tive and suitable 
for the drug fl'llde and possibJy also as a. snbstitutp fOl' sesame seed 
in the. baking induRtl'Y. 

ABYSSINIAN YELLOW-SEED 

Dc.~criJll.ioll,-PJI~'!lt short (12 lo 20 jll,)' IIlllth-bl'lludH!<1, curl)' to lllidseu!lon, 
!,it.ellls slIlall, ]Cll\'CS ·slIIull aull ('loscl~' spnce(]; bolls spmi(lehiscent, subglobose t.o 
globose i Sejltll SIlIOOUl ; seeds clenr yello,,', !:uulIll (4,0 to (i,O lUg,), benk prominent i 
110wers iuunelforll1, midsi7.t'; Iwlnlstlllll hlt\('; nul-h<'I's IJlu(' ;lIhuuellts It trnce 
<If bLue; style three-fourths Yiolet blue; stigmll l)l1rlllt', l'1.lluts St1S('l'lltible to 
l'\ISI: Ilud wilt, 

Hi8torl/,--L\uYSsiuiiUl Yt'llow-seed (C'. I. !J(j) wns splc{'led il'om a lllixe<110t 0.( 
s(!e<l obtained ·from Ad<1is Abllllll, .Ahys::;illi!l, in J!l.14, It wus gl~own experimt'llt 
aLly for sevt'rlll ~'ell/'s lind was .mthf'r promisiug !IS a Jall:::;owll crop under 
irrigation .in CalifoI'll iu, ('XC('llt thut the seeds shllltpl'cd to some ext eut: wilen 
hlll'vest WIlS dela;\'ed, 

Distrib/tl.ioll.-J,'ol'luerly grown to 11 lImitedex.lent In Clilifornill and Texas, 

ABYSSINIAN .BROWN 

Dcscri/ltiolf.,-Ypry similllJ~ to ..<.\byssini!ln ypllow-slle<1 excl'pl: that the se(1c1s Ilre 
·brow11. 

lHgtOI'J!.-AbYiiSiuillll ,131'0\\'11 (0, r, 302) wtlS selN'ted from 1\. I(.t of. .mlxed seed 
ohta.ined by H, V. Hnl'llIll lit ,\ddis Atmhll, AbYSSinia, .In 1.\)24. 

Distribu/ion,-Gl'owll In AbySSinia liS un oilseed crop, MORt comll1crci.1l1_ 
slll11JJles Rl'e n mixture of brown and yellow seeds. Abyssi11illu iBl'own Is not 
grown .hI the United States., 
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• 
NORTH AMERICAN SEED-FLAX (LINSEED) VAHIETIES 

The North Americitll seed-flax varieties are grown 101' seed (linseed) 
in the North Cent.rlll States and Canada. A few older varieties of 
historical imporbmce; new varieties developed by cl'osflill~ followed by 
intensive selection and testing for disease resistance, yiela, and quality 
of oil; and certain whHe-flowered, brown-seeded varieties of similar 
plant type are included in this group. 

FRONTIER 

(Tnle Variet:y) 

DcsC/·i]J/:ioll.-Plaut mi<1height (20 to 2(1 ill.), stems midsize; bolls scmidehil)
(!I'llt, subglobose to globose; selltu smooth i seeds ht'OW11, small (4.5 to 5.5 mg) ; 
.1lowers iUllnelfol'lll, midsize (Hi to l81111U. wWe) ; petHls jinx blue; Jmt;hers biue; 
filaments and style wllUe to oue-fourth light blue. PhUlts suscepf'ible to wilt; 
lind rust. 

H1HtOI'II.-lt'l'onti('I' (0. r, 17) (N. ;Dille. lGG) WIlS obtHincel by the Agronomy 
Depa1'l:1l1cnt of tllC Not'l h DlIkotn )\gJ'icllltural Elxj)erlment Stlltionfrom a COlll
mercial seed company ill 1808. It; was typical of the So-calleel Hussian, 01' COUl
mOll, seed flaxes obtllillCll1;rOlll the Dkl'uine of southC\'u U, S. S. R. (luring the 
period 1870 to 11:)00, 

Distriblttion.-Fonuel'l~~ grown exten~;yely 011 new lunds in North Dakota, 
South Dakota, and nf.outann iroml(JlO to 1!l2G, but later l'eplaced by wilt-resistant 
varieties. 

Oompari/lolls.-Clar}( (1) listed sm'eml so-called varieties that were very similar 
to ]PrOntier in type of plnllt, ~'ield, 1\11(1 disease reaction. These include Select 
Russian (0,1. :1.), Seleet Itlgll lO. J. 2), Damont (0. I. 0), Stephan (0. I. G), and 
Reserve (0. 1.19). N. D. R G2 (0. 1.8) and N. D. n. 73 (C. I. 14), two of H. L. 
Bolley's eurBet· selections, were Romcwimt resistant to w.ilt but otherwise :were 
similar to Frontier, Bus.h (C. 1. 4l!l) n Iso belongs to this group. Bush was 
selected in 1020 il'OIll a fleW of COnllUOn 1laxby John 1~. Schoof, Gettysburg, S. 
Dak., who increnseil it und oiIel'ed seed 1'01: sllle in 1928. In tests at the Northel'll 
Great Plnins Field Station, 1\ialldnll, N. Dak., in 1928, Bush flax was susceptible 
to wilt und to rust. It \l'US silllilur to or idl'ut:ica1 with Fro.utiel'. Flnxeso.1' this 
common- or Hussinn-tnJe W~)I'e grown extensively on new htnds in North Dukota, 
South Dllkota, nnd 1\Iontana from 1800 to 1020, but now have been l:U'gely l'epluced 
b~' wHt-l'esistunt varIeties. 

NEWLAND 

lJCllcril)t'ion.--Flallt llllc1height (24 to 28 in.), enl'l~' tnltlidseaSOn,llnnicle oIlen, 
spreading', sh'llls midsize; 1I0lls Ilelllidehisecnt, subglobose to globOS\! ; septu 
smooth; seeds hrowlI, Slllull (4.5 Lo G,w mg.) ; f10wees fllllnelfol'm, ,midsize; petals 
llaxblue; UllUl('rs bltH'; iilalllt'llts iraep of hl~1C; st:~-le one-third blue. Plants 
susceptible to wilt but immulle to lllO:;t NOrth A.lllericllll rllces of rust as reported
by FloI' (Jh). 

l£is/,ol'/I.-l'\pwlanel (C. I. 188) is n Ilt!lcetioll from Reserve (C. J. 10) .Illade by 
C. H. ·Olurk, Ilt the NOl'!:llPl'1l Grea,t .Plaills ll'ielcl Station, Mandan, N. Dak., ,ill 
1014. Jt wus grown ill Yarit,tnl I:estsllt the Judith BaSin J~xJlPI'illlent Station, 
'Moccasin, ,Mont., :fr0111 :11)21 to 1t)2(1, wlll'rc iL was outstauding In yi~'lcl. Seed wus 
i ncrensed anel 1'elease(1 j'o ill1'11I1'1'S hy tilt) MOil tn nil Agelculturnl ]t}x)'lerimen t 
Station ill 102(1. 

Di/lfribntio/l.-}"orlll('I·I.1' gruwn pxtl'llsiYl'ly ill 'i\.lullt:alla fur seyeral ~·eu.rs but 
finally ,l'eplace(l b~i 'Blsoll. Nt'whUI(1 11lis bppn 11sed us a ]IUl'ent .in bl'eedillg for 
rust: resistance. 

RENEW 

DC8cription.-l'1llnt m\(Jheigltt (20 to 28 in.), eurly, panicle liranches midiong, 
spl'eacling, stPll1S mic1sJzp, !:;tout, Til rely lodging i holls semiclehiscent, subglobose 
to globose ; septa SllloOt:h; sepels d.ulI hrowll, midsize (;l.G to (1;0 mg.) ; flowers 
funnelform, .midslze (10 ,to 20 llllll. wide) ; IJctals llax blue; ll11thers blue; filll
ments wl1ite; slyl(l Ilbout ol1c-l:hlrl1 JI~ht hlue.. .Plants resistant to l'ust and 
moderately resistant to wilt but s\lsce!pt:ible to pnsmo. Heuew l1a:x:seed can be 

;1 
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usually distinguished hy its dull-brown tone in <'Olltrast to the bright brown 
of such varieties as Koto, Bison, Arrow, and Dakota. 

Histol"y.-Renew (0. I. 839) is a selection frOIl1 n eross, Nc.wlnJ1(l X (Reserve 
X Morye, O. I. 112). The crosS was made br;1. O. Brinsnlllde, Jr., at the North
ern Great Plains FieW station, ~Il\n<1t1n,. N. Dnk., in 1930. Selections made in 
1934 were grown in triplicate [)-foot rows on wilt-infested soil in 1935. One 
of the wilt-resistant selections (I'D\\" 686) was aSSignel1 O. 1. S30 and later named 
Renew. In regional varietal experiments Rellew proved to be well adapted to 
dry-land comlitions in the northern Great Plains. Seed was increased b" T. E. 
Stoa at the North Dalwbl station and released to farmers in 1042. 

Distl'ibution.-Formerly grown extensively in western North Dakota and east
ern Montnna. 

DAKOTA 

DC8crilltiOll.-1'Iant midheight (20 to 28 in.), carl~' 1:0 mitlseasoll, stems mid
sizc, stout, rarely 10t1l-;illl-;; holls >'emiIT('hil'cent, Ruhglobose to globose; sellta 
smooth; seeds bright brown, midRizl' (:;.0 I'll G.r; ml-;.); !lowers funnelform, mid
Rize; l)etals flax blue; antherR hlt\(': fillUl1l'lIts white: style ahout one-lUlU violet: 
hlue. Plants resistallt 1'0 l"u!';t :111(1 will'. Dnkota if; flomewhat shorter and 
slightly enrlipr thnn Arrow. Koto. IIlIll l\i;:OIl, HlIll Ow Repta of the hollR lire 
SlIlooth instelld of cilinl:p ns in L\rrow, Koto, and Bison. 

In.~tOI"JI.-Dalwtfl ('. 1. 1071) is n Rl'lectiol1 from fl ('I·n;lf:. Rel1Pw X .Bison. 
It II1IS the R:UllC pnrlr histor~' of dm'elopmpnt HR Arrow. nnkota wm; increased 
from selection D·n-l0G I-;rown nt Fllrgo in 1fl41. Tn J042, it: waR grown ill 
replicntCII nurser~' plots at Boz?mnn, ~IonL Farg-o, N. Dnk., and St. Pnnl, Minn. 
It wal> ol1tRtrUHling in riehl. 'rhe Feed WIIR iJ1('rpnfll'(l at El Centro, Calif., in 
1042-43, and nt Farl-;o in104:~ and 111-1-l. In ]04;:;. GO acreR I-;rown under contrnct 
hr two fal"lllers in CnsR Count~'. N. Ullk., produced 1,000 hushels of seed. This 
foundation fired WIIS relen!'etJ to growers of certified seed in North Dakotn, 
i\IiIllIeRotn, and Houth Dakota, for growing in J046. 

Di,~tl'ill/ltioll.-Grown ('xten~i"clr in North Dnkotn, South Dalwtn, iUinnesotn, 
Knnsns, Iowa, tlm\ ~Iontanfl, and in Cnnneln. 

iYote.-Hoon after its intro(lnctioll in 1fl40 n nl'W mee of rust appeare(l to which •. 
Dakota WfiS RUSee)ltibll'. ~ehis rust sprend l'nJ.lidl~' and (lid much dal1lnge to . 
fields of Dnkota flax in 10[)1. 

OTTAWA WHITg-FLOWERgD 

(:l'~'lle Yal'iet~') 

De.~cI"iJltion.-Plant llIWheight (20 {,o 28 in.), slpl1(leJ:, early to midsensoll, 
ll:ll1icle midlong", stems l11ic1size; boll!; flelllidplJil'l'Pllt, fmhglnhof;('; f;Cpbl smooth; 
sredS brown, small to midsize (3.u to 4.8 1111-;.) ; 110werR fuunelform, midsiz{' 
(14 to 17 mm. wide) ; petals white, without colored Yeil1R: anthers an<1 pollen 
1>111e; filnments white; style white; stigllln white to lnvenrler. 

Hist01·1I.-0Uawll white-flowered (C. 1.24) (O.A.N. 22:~2) wns obtained in 
1!)13 fl'om 010 DOlllinion EXI)e)'iment Stntion, In<1ian Hend, Saskatchewan, 
Canllda, whcre the variety had lJeen grown for 10 years. The original seed 
probably was (lhtained from the Central Experimental Farm at Ottawa. 

Distri1mtiOIl.-Not grown commercially. 
aOlllpn/"i.~on.-Sl'vernl similar strninR of: thiR white-flowered type hnye been 

obtained from mlTt.'rent sources and grown in the classification nurseries. They 
(lilrer ~omewllflt ill heigllt, ~'ip[(1, amI se('ll size. ~IoRt ornll nre susceptible to 
wilt nIHl rust. All nI"e (~nrly to midseasoll in mntnrit)'. They differ from the 
whih!-flowered lihel' vlu'ieties in heillg shorter an<1 more productive in yield of 
seed. StrainR of this tnle i1wln<1c 0. 1. "on frolll Pn];:oy l'royince :III{I O. I. tilO 
from Tver P)"o,-inre. U. H. S. n., t'he fi('pdf; of whieh we)"e obtaineel in 11130 from 
N. I. Vavilov; C. 1. 390 IN. D. H. 714) obtained from R. L. Bollc.~T; anel O. I. 7n, 
obtainec1 in 1081 from tIle Dh'ision of Plant Pathology amI Botany, University 
Farm, st, Paul, ~Iil111. In C. 1. Nos. 39!) and 'ill the bolls have ciliate septa. 

VICTORY 

Dcscripf.ioll.-Plant midheight (:18 to 30 in.), midsenStlll to late, stems mid
size, stout, J)aniclp spreading; holls semidelliscent or nearly indehiscent, ~lobose; 
septa smooth (not unifOl'm) or c:iliate; seeds brown, large (6.0 to 8.0 mg.) ; 
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flowers lJroauly fUlllloll'orm, midsize (18 to 22 nUll. wille) ; lletllls flnt, large, 
white without coloreu veills; anthers lillie; filalllents \VIlite; st~'le white. Plnnt:; 
lllouerately resistant to Wilt, highly resistant to rust, but rather susceptible to 
paslllo (fig. 17). 

HisfOl·y.-Victory (C. I. 1045) was tleveloped by H. L. l~olley and O. E. Heg
geness, Division of Botany and Plant Pntholog~', of the North Dakota Agricultural 
Experiment Station. AccOl·ding to lleggeness, Vidory was selected from a 
cross (Czech X Argentine) X Smoky Goldell. A ~electioll (B-5u8u), Illude from 
the F, generation, was illcreased, aud in H)40 Bolle~' gave 1u pounds of seed 
to Fred W. i\Iusc1l1l, Enderlill, N. Dnk., for trill!. .Mr. ?Iuscllll increased the 
seed, ann in 1[)42 lIe plllnted 12 acres that Ill·oduced ahout 240 bushels of seeu. 
The outstanding rust resistance of Victory WllS demonstrated in this field. which 
yiell1en 20 bushels lie I: aCI"E~ liS COlllpllre(l with Ill! adJoining field of. Bison that 
was seyerely rusted and llrodll~ed ouly r; lIushels 11Il Ilcre. The seed was in
cl·eased fnrther by growing tl winter crop in southern ~'exns in 11)42--43, Ilml this 
seed was llllluted as a SIlIllIll(!I.· crOll in NQrth Dakota for the l04S harvest. TIll' 
llIUlle Victory was suggested hy Mr. aluscha. Yidory also WIIS int,:reaseel hy 
the Division of Agronomy 01; tile North Dakota station amI J:t'lt'ase<1 to farlllel·~ 
for gl·owing as certified seed. ]i'r:OIll the crop of Ill44, 4,OS!l nt,:r:cs wer:l! (~(1rtified 
for seed. VictoL·Y is fairl~' uuiforlll in tYPl! of flower (white vetals and 1I111\~ 
ant'hers), hut the III!LIltS tire I"Ilriuhle in heigHt, Illaturity, :1.11(1 ::we!l size. ~I'hl' 
seed ~'ields 11 high vercentngl! of oil of good elrying quality. 

Di.~tl"ilJ/lti01~.-GL·OWl1 extensi\'cly in Nor:th .DUkot;L IIIHI South Dakota auel 1:11 
Rome extent in lITinnf'sota, i\fontnnll, and Cannell!. 

DIADEM 

i. 
/J(',~Urillti/)II.-l'lllnt IIIHlhpight t 1!) tn 2-1 ill. J. Ilri(]HPIlHOU, jllllli(")t, hl·HlH'llI't' 

mie1l6ng, liprcll(ling, :;((~IIlS llIiclH;Zl', :;toul; holl:; ~l'mill\'hi:-H~ent, glolloli('; lit'lltll 
smooth ;sep(]s III·own, mid;;izl' (;:i.:i to 7.0 IIlg.) ; flnw('r;; funnelt'ol"m, In rgp (20 
to 241111ll. wide); ]Iehtls uniforllllr whitl', IIlIl, ulill:;izl' (10 IlInl. \\"i!il' hy 12 
1I11ll. long) ; anther·s hill(>; filILlIlPllh:; whU'p; :;tyle whiff'; stigmll hll·l'IHler. I'lallts 
moderately resistant to wilt hut SllsCI'[ltillle to rust. 

HistoI"JJ.-Din(lem (C. I. 321) (OtblWIl No. 787) Willi .~('ll'd'p(] in 11)10 from 
\. a cross I,a Plattn X 'White Flowering n., hy Rir C. E. RIIII IIc1PI·l', HiI·isiun of 

Agronomy,Central EXfl(~riIl1Cll tal ]"arm, ()t:tll.ll'Il, CllIlIl clll. 
Distl·i7J1ttion.-J!'orlllel·I~' grown to sonll' ext:pnt ill Cllllmla. 
OOllLllariS()II.-Blanc (t'. 1. H2:1) (Ottawa No. ():!) iii :;illlillll· hI 1I11c1 probllhl~' 

hilS the sam£' origin as Dialll'lll. Flowprs Illul I';('I'(] "I' I:l:t m· aI"(' sOllll'wllat 
smnller and the plants slightIy t'allce. 

JANE 

])(,.~(:I"iJlIi(}//.-l'lallt: mi(lh('igM (l(j t-cl ;{!) in.], PIII·lr, Iitl'lI1:; IIlidsiz('; 11011:; 
sClnidehisePlIt', snhglohosp: liepl::t SlIlooth; Sl'l'!lli (11111 I1l"C.III. II , lilllllll (..t2 \"fl ri.n 
mg.) i flower:; fUlllll'lfm·lll, S1111111 (14,111111. wille) ; ]lI'tlLls wlrill'; Ilnthm·;; yellow; 
filalllenlf; whitp; st~·Il' whih'. Plaut:; HClIIIPwhat I·(·si,:t;lllf' to wilt: hut liusl:eptihlt. 
to !"lISt. FI()w(~r:; l'lilllilHI· to Ot:tIlW;L whitp-Ilowln·('ll hnt f;JIHlII<'l· wi th ~'ello\l' 
lIuthers. The Iwtlrpr Willis nrc creOIll YI~lIow, tIl(' ]lollen is U!lllon t'o orange 
yellow. 

In.~IOI·J/.-Jllne (C. L 420) was sl'll'ctptl hy A. O. Arur IlS an "otT-t'nw )llant" 
in a plot; of Ohi]lIWII'Il (C. 1. 178) lit UlIil'ersityl;'arm, St. Palll, ali lin., in 11)24. 
It 11'11;; grown liS row ti4 in the 1!l2;; IIm·S('I".\" 111; TJnil'prsit'y l"anll, and haH heell 
continnp!l ill the cliLssifielltiou uUl"Scry as it di;;tillct /lowe I· tYIIC'. It is silllilar 
to Talllllles tyPC 14, (C. 1.778) with white ]letals and yellow lIuthers. 

Distri/J/(Uoll.-Not grown COlllllll'reially. 

PRllllOST 

DCM!I"i,jlt,ioll.-l'iant llIiclheight (20 to 2(; fn.). ('m·I.I'. pauh'lp ImllH'ht's shol·!' 
to milllong. Ht:l'IIIf< HlIlall h) lIlill:;iz~'; IInlh~ SPllli(hihis(·('lIt. :mi!)!lllhoHP to ,l!lnltof;('; 
t;.!!ptll dliate; f:I'I'!If; III·OWII, slIlali t:t.H 10 :l.fi IlIg.) ; t]"wprs fll II 111'1 I()I·III, 1I1iIlSizl'; 
jICtals /lax hhlP; ;llItl1f'I·S hllu': fillUlJ(illtS nllll :;t~,It, t 1"11(·(' tn ollp-l:l1il"{l lillif'. 
Plants olll.\" slightly rf';;istnnl to will. 

.lfi.~f()rJI.-l'l·illlllst «'. l. 12) (alillll. 2:i) 11"11:; :;,.1('('(('11 hy 'Vill('t' M. Hnys Ht t.ll\\ 
Minnesota .Agri<!ultnrill JDXI1PI·il1l('lIt Rtlll:illll. Rt. 1'11111, :\Iinll., ill li-;!)·L It waf; 
a hlllP-/lnwerecllllnut f011lICI in II 1Ilot' of fIll("· flax, ''''hil'(' Hlo::;HOlll I) II leh. 'J~hf' 
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seleetion wns reselected ana tested in "rentgener" plots for 5 years, andfinnlly 
Incrensed nnd released to farmers in 1002 under the designntion Minnesota 25, 
In 19()4 the ~linnesota station distributed severnl hundred busbels to 270 farmers ~. in Minnesota, Later it wns namecl "Primost," a coined natUe, probnbly meaning 
"first In illillortance," Primost wus the lirst Yal'iety of lime to he developed and 
nnmed In the t:nited Stutes, 

Di8triblll.i(}I/,~GI'own extensively .In Mimiesotn anel South Dakota fl'OIll nbout 
1004 to 1930, 

N. D. R. 11'1 

DC.~aJ'i/itioll,-l'llInt lIlidhcight (::0 to 28 in,), sparscl,\' branched, not leuf~'. 
stems midsizc; hollti sCllIidchiscent, subglobosc or glohose; septa ciliate; seeds 
browll, small (:1.S to 4.4 mg,); 1I0wers J'ullnelforlll. midsize; petals tlnx blue; 
nuthers. IlIue; lilallwnt.s and st~'le wliitc to one-lin If blue, not uniform, Plants 
Ilf short-fiber type, llIo(!emtely I'csistant to wilt hut susceptihle to rust, 

lli.ytory,-N. U, It. (North Dllkotll Hesistant) 114 (C, I, 13) was selectea by 
H, TJ, llol1e~' ill !f102 FI'oln COlllmon flax, .Art:er continued hulk reselection for 
wilt resistan('e Itt the North Dakotlllitntion. it WitS increused Itnd reI en sed to One 
or UlOl'e fllrlllers in1tl1~, N. D, R. J14 wus not 11 high-yielding vm:iety, but it 
was gl'OWIl willely 1)(>('alllR' of its sup('rior wilt resistance, 

Di,~tl'ililltioll,-Grf)\\'n extcnsi\'el~' in North Dllkotu, South Dnlwtn, Minnesotn. 
and ",Iolltnlill fl'onl about 1!l1;:; h,l 1113U, ~'h(ll'ellftel' No D, R, 114 was replnced 
hy Bison, a lllueh sllperior vlll'i('ty from the standpoint of yiell1, oil content, 
lind wilt resistance, 

LlNOTA 

DC,~l:l'iJltioll,-l'lnllt miilheight (lS fo 20 in,), parly, sfellls midsize, sparsely 
hmuchrd; holl::; semidehisecnt, slIllf-(loiJose to glohose i Heptn (-ilinte; seeds browlI, 
tilllall (H,S to .1.:; m~,) : HOWl'l's fllnllClfol'lll, mill>;ize; petllls fhlX hlue; /luthers 
hlue; fihUll('nl:;; II tract' til (Hw-Ital!' Ii/.:llt hIliI.'; :;t~'le oue-hnlf IIll1e_ Linotlt il< 
Illoderntclr I'('sistant to wiit: hut Slls['cptihle til l'IISt. 

Jli,'dol'y,-I..illllta (C, I. :!44) \l'a:; Sell!ct:1!(1 ill lfJ1(\ ,,~. T, E, SUm nt the NOltlt 
Dakota A~ricllltllral J~X]l(>rilll(!lli: StMi(ln in ec)Ollerlltion with the United Stntes 
D(1)nrtlllcnt of l,\gl'i('Ultlll'l'. JJ \\,llS onp of S(!\'l'rlll wilt-l'esistunt plllnts selected 
frOIll 11 plot of FrontlCl' (No n, 1"1.1, 1;;;:;), which was (hllllllged by wilt, The 
~C'lpctions WCI'P test\'<1 for )'il'lcl Illld wilt: I'('sistance fOl' 7 years hefore Linotll 
IN. D, 400l;:;) WIIS inCI'cased, IlIlnled, i1nd relensed to farmers in 1925, 
The llfUIIl' should 110t: Iw ('onfllse(l witll Linct:l (Spllnish), /l type of small-seeded 
1I1lx grown in Ar;!cntina. 

lJi,~trilll/f.i()n,-Grown wielel,\' in North Dnkota frolll 1920 tQ IDa5 tlnd ill 
]{UlISUS (I'om ahout 1fJ30 to JD4ri, 

BUDA 

DCifcl'iptiUIl,-I'illnf: millh('ig-ht: (22 [(l 2(; in,), mill:;(!USOll. Sl(,llIS midsize', stout, 
hrnnchNI, leafy. ]lIIni(')(' Wi(llOIlg-. sOlll('wlun HIIl'PI1<iil1g' alit! h~ar.\'; bf.lils sewi
(lehiscent, suhgllllJos(' tli gloilui'ic'; sPpta eiliat:t'; sC'clls hrowl1, swall (:1,8 to ;',0 
mg.), l'elnti\'(lly lon;,:-, 1IIl1'I'OW, lind heuk('II; f1f1wel'~ fUllll(>lform, midsizc i petnls 
llllx blue; anthers blue i fll:ullents oll('-thil:d blue; style two-thinls hlue, Plants 
resistant to wilt I1nel. sOlllewhtlt n'siStll1lt tu rust: IllHh~r fil]\(1 eOllditionl!, 

IIistol'I/,-Buda (C, 1. :12H) (N, n, It. nD1 wus (\cYeif)J1c(\ hy H, L, Bolley h~' 
continued sdc(,tion or \\'iLt-re:;islIlnt p!llllts Il'om n sample Of seed (P. 1.10018) 
1lUI'chaseri hy Holl('yfn)lll H jUIlI, (\eal('l~ in 1111(11I\I('St:, Hungary, in ]!}{)a. Selec
tions were llllllle ('Iwll year (Will 11)0·1 tn 1!n4 at rile North DIlIwtll station, Ten 
pounds <'f sHPd whi; tul:np(\ (W(ll' to '1'_ E, StOll ill tllP Sprinl! 1)( lH22 fOl' ]llot ::-1tS, 
Bolley rl)leascd 2 hllsh())1< IIf SeP(1 II) l'lI('\1 uf l'i;,:-Itt farlller!; in Nt1rth Dakotll for 
planting ill 1!):!4, Illul II sP(,(llId distl'ilJllthJlJ of :! to 4. bush('ls WUS Illude to six 
Ildditlonill growers .in 1n2;:;, ~~he nallle is tllken fro III [he (·ity of nudu (or 
Buc1nvesU, thesOllrC(' of; the Ol'il!inal seed, 

Di,~tl'ib!II.iOIt.-OI'OWll rath(il' extensively in NOI'th Dnkotn, South Dl\kota, Hnc1 
Minnesotafrolll 10~8 to )1)40, mid sUll gl'o\\'/1 to some extent iJecnuse of its 
moderate rust resistllnce. 

HEDWINC 

Dcsl:l'iptioll,-Plunt lllidheif-(ht (J1{ to 22 in,), early, st(~llIi; slt'ong, rllrely lodg
ing; hoUs i;PlllidehiRcent:, sllhg-Iohqse; septll l!i1iute; seeds hrown. 1l1idsize (4,3 to 
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U,S mg,) ; 1lowQl'S fuuuelfOl'lll, lIIidsizc; petals light hiIlP; yeius \'iolet; lluUlcrs 
hlue; mamouts white; style about olle-folll'th light hlue, Pl:lIIts lIIoderately 
resist/lIlt to wilt but susceptible to rust. 

Hi,~tol'y,-l{edwiug- te,!. 3!!O) was (]e\'eIOlleu t:!II.'ough ('ooperati\'(:, Jlnx-brecding i.
investigations of the Di"i810u of Agl:ouuuly ali(I l'lllu( Pathology at the Uui-
Ycrsity of lIIinncsotn, 'I.'he origiulll seed p, I, l(JOOU (Miun,!JJ.) was iutl'o(]ucl'd 
from Europe by H, L, l:oUe~' in IHO:.: aud grown at GuiY(!rSit,r JJ'arm, St. .l'aul, 
Minn" from InOo! to JIll;}, Hulk seleetioliS 01' wHt-l'(.'sislnuf' plauts wcre made iu 
1014 amI llJl;) and iudh'idunl plllnt sl~lectiom: were uIIHI(' ill l!llO. JJ'rom OIiC of 
these liues (Miun. 1)1-1) H. n, BILL'k!.'!' (J) nUHle sonlt' :\0 plaut: Helpetious ill 
JmU, 'I.~he firHt: se('d rl'lellRl'cl WIIS uot nni.fol'tll [Ot· Il('tal ('(llm' alld rest'ledious 
wen' 11111(1(> hr A. C, Aru~', Fi Illlll~', ill Ill!!::;, Jlme SPl'd was l'l'leas('d to Jartners 
throng-h thc lUillIlPSO[1I (')'oll IJIIIII'O\'elllelll: 1.\sKoeiation. 

Di.'ltl'ilJll.tion,-GI'own ehiptly in l\1inuesotn. alld South Dakotll, auel hecllllse of 
its Carll' lIHltlll'ity growll [0 soml' ('xtPllt ill Alhl'rUl 11IHl HflHkat:eill'\\'1l1i in Callada. 

BIWING 

De,~('I'iJl/.i(m.--··l'lllllt llIitllll~igh( 120 lo!!S ill,) r [alll'), thall Rl'<1willg-) , Illi<l>i('asulI, 

S[('III:-; Illidsizl', [llIu1<'11' lIIi<llong". SIJl'ea(Ii Ul! : holl;; 1'('lIIidphis('I'u[, slIbgluhosp; septn 

('iliall'; S('('(iH hl'own, Il1i<lSiu' 1·1.;; to Ii,;; ltIl!,) ; 110\\,(,1':; I'IIU 11('1 1'00'uI, midsize (1;; 

to 18 111m. wi(ip) ; I]('[als light !JIll('; !lllthers hllll'; JilIUIIl'n[s a trllce 0(' light lillie; 

stylI' a b'H('!' 01' hitii'. Plants IIlo<lPl'Htl'lr I'csi;;tallt to wilt hut sll~(,cJltihle to 

r\lSt-. 

l[j.~loI'JI,-"Hiwing (C. 1,!Il') WIIH (1('\'(>loprd h,\' .\. (', Amy fro 111 a ('ross of Bison 
IJY .He(l\\'iug Il1lldp ill J!J2!l at l'ni\'eL'sity Fa 1'111, Hf. I'alll, i'llinn. ~l'h(! object WIIS 
to ('OlilhillP til!' hil!h uil ('OlltPllt of 1:1:;011 wHh I'hp hett!.'r dl'~'ing quality (lJigh 
io<lill(' IIIUIII){'I') 01' Hp(\willg. Art 1'1' ('xtl'II:4i\'l' tpstiUI! of HOllin <to Relectiolls fruBI 
Ihi" ('I'OSS, 2 liup:;-lIiwilig (C. 1. !ll') fiUt! :H!.'<I:;OIl (C'. L IJ7[l)~wl!r(' i1H:rell sed , 
UIIII1C<1, and l'el('lIlwd to gl'l.lI\'e)'s. In J!J.JJ Uiwiug was I'pll'used to :t few ~rowcrs, 
mill in IH42 SlI1nll lots of Hl'('(] (1 to 10 III1:4h..ls) W(~l'e (IiStl'i1J11I·l'<1 to SUIlI/;, :.nO 
1!I'O\\'('t'S of tl'l'tilip(J sperl in i'llinncsotu, 

Disl.l'ilml.ioll,-Gl'o\\'n !'xt!'IJRin'I,\' iu i'llinlll'sota 1111(1 10 SO 111 (. ('xt:pnt in TOWH 
Illld SOli th J)nkoj:a. 

SHEYENNE 

l)('.~r:I·iJllioll.-I'11I1I1. mi<lhf'i!(ltt (!!O to :!H ill,), pa.I'I,\', stems lIIidsiz(', IUluitl(' 
hrlllll'hes lellf~'; hollR I"pmi(h·his['PIlt. slIiJg-I()lJo::;{'; septa dliute; seed::; brown, 
lIIi<lsizC' (4.;; to G.O mg.) ; 110\\'PI':; Jl1Ilul'll'orm, llIi<1sizl'; pl'tflls lIux !JIm!; 1\llihl'fS 
blue; Iilrunents one-lllllf light blue; style one-half liltH'. 1'Jauts highly l'('sistnlll til 
wilt. flull rust. 

1U.~/.ol'/},-·HIt('~·(!uu(' (c. 1. 10.:1) wus s(ih'rl(~<1 hy H. H .. J~lol' at till' NOI'l:h 
l)nkotll Agri('l1l1l1ral Exp(,l'illll'nt H[alinll 1'1'0/11 a tI'O;lR or OtlawlI 7701: X 1:\ I1<1a , 
~rll(> first ilH!I'CIlHI' (If s('('<1 (2,'.;0 pOUIHls) WIIS gl'oWIl nt l!ll (]Plltm, Cnlil'., <!tll'ing' 
tlH' win!m' of IIH!!-4::' III.'CHIIHt' of till' 1l1'gpul· ue('d fol' II I'u>;t-I'('si~taut vllI'idy, 
this fouudaUOII 1<N'<I WilH illC'l'enspd I,'apidl,\; iu NOl'tll llllkola. Hf'\'('11 11(:I'Nl \\'{'!'(' 
I!l'own in 11)4:~, IiO 11(,1'('" inl!!44, !Iii;; ne1'PS inl!)4;:;, all<1 ab(11I11R,OOO Heres in JI)40. 
~l'hc nlllll(' 811l')'('1I1I1' {,()IIIl':O; fl'olll the rh'(!1' or that UIlIIl(' that lIIC'and('I'S through 
()asi:(>rn No!'th Dakota, 

J)j.~lri"l(.limr.-GI'()WII wi(lply in N"I'OI Dll1mta llll(\ 10 SOlllp (>x{put iu S01lth 
Dakotn find Canada, 

ARROW 

J)(wcriptian.-Planf: mid height (!!o! 1.0 ;10 ill.) (tallpr thall f.;h('Y('1I11(' ), mid
season, stems IIlldHiz(', >;tollt, ]lHui('I<' mirllOllg, SJlI.'(~a(!jIl"; bolls sCIlli!1(!hisrent, 
subglobose to glohw;;e; sept;n ('i1ial:e; s(,p(l:o; 1)1'0\\,11, mi(lsiz(' (5,5 to 7.0 mg.) ; 
flowers flllluelfol'lIl; p(~lll.ls flux !Jhl(' j unthp!':; !Jlll£>; filalllPllis white: 81;,1'le It tl'll(,(' 
(Jf hllle. PI:UltS l'!!sislll!ll: 1(1 wilt· :111(1 I'II>;t, 

lfis/or]},-Al'l'ow ('. l. lO.O) (I'l'~. ;,) 1 WitS (le\'cloTlNl in ('()opCL'at.i\'(> flnx 
hl'eC!(1ing !'esearc'h he!;wP!'1l tll(· (Cnil!'ll Stntvs I}PIIILl'tllleut of Agl'icu!tlll'can<l 
the Mon[ana, MilillPHola. alld Nt)I'nl Dnkotn Agl'i(·lIltlll.':1l ];;xpl'!'imelll: Sl'Iltions, 

11'1'1;, r('f('I'H to )l11l11l1el' l'eg-i:;(:t.'I'I'/1 [111'0111;11 a PIlOjl('I'ul!\'e 111;1'('('111£'111; h('(wecll 
the TIm'cull 0.1' Pll1l1t Imlnstl')', ::loils, II utI .\griclllt:II I'llI Bnl!ineel'ing, 1111(1 tllf' 
AIl1Pl'iCfln .So('iety oJ Ag).'OIHlIll~·, 

"·e 
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:rhl'ee outstull(ling varieties were selected from a Cl'OSS of Renew by Bison 
mude b~' the wI'itel; at Bozeman, Mont., in 1038, ~'he ]~, generation WIIS gt'own 
nt HI Celltro, Calif" c1m;ing the winler of 193R-SIl, Numel;ous selections fOt' 
wilt und rnst I'csistuncc wcn~ IIIl1de in the F. genenttion at St. Puul, 1\linn" 
and :I!'al'go, N, Dak" in 1\)4.0, ~'hcse were grown in {icfoo!: rows at l!'nrgo in 
194:1, Oue of these (D41~(j2) WIIS flssigllml 0, I, No, 1070 and increased 
rU\li<1I~- hy gl'owing two crops eHch ~'enr IltBiI Centl'o !lull at J30zellllln, In 
104:~, l8,OOO pound,; of ecrtified foun(llltiOIl see(1 WIIS grown by B, .A, Blnck, 
Gallatin Glltewll~-, l\Iont. ~~his sPPc1 WHS distl'ibutcd to growol'S of certified 
seed in l'IlontanlL in 1!H.J, 

Di,~triIJ/l.tioll,-Grown wi<lely in :\[ontuIlU UII<1 to sOllie pxtent in North Dakota 
and Canaclll, 

REDSON 

De,~c"i/l/.i()II,-l'illnt IlIic1height (20 to 20 ill,), Pllrlr, Sll'lIlS midsize, stout, 
erect, I:Ill'ely loc1gillg; bolls selllillehiseen[', RuhglohoRP to glohose: septn ciliate; 
seeds bl'owu, midsize (4,a to n,:·: mg.) ; t1oW(JI'R fll 11111'1 fo 1'1 II , mi(IRiz(J; petllis deep 
flux blue; unthel'~ him'; tilllml~l1t;; OIll'-Il/lll' lll1H.'; s[yh' t111:t'l'-I'c)lIrth~ him'. PIIl.lItS 
highly resistallt: to wilt hut lIIill't' IJI' It's:; sus('('pt'ihh' to rust:. 

.l[islory,-:lle(lson (C, I, 070 J (reg. 2) (I) wilS selectl'd f:I'om n crO~fl of Bison 
hy lledwing Illude by A. C, ATlIr iIl1!1:!!lllt tlll~ :\lilllleRotll AgrknJtllrlll Experill1cnt 
Station, :I~he elLl'l~' llistol'Y of splerti(lll WlIS the Sllllle ns thnt of Biwing, In 
the rcgionnl Ylu'ietul tests canicd 011 b~- the Stute experlmellt statiolls in co
opel.'lltion with the Dh-ision or Cel:{'lIl CrO]ls nlld Diseuscs, Uedson was high 
in ~'ie1<l (10,4 bushels) at 'Mn<liHIJI1. WiS" for the (l-yelll' pcriod 11):m-44, :I'he 
seed WIIS ill('reused in 1!l42 by thc Wisconsin Agl'icnltnl'lll gxpcrimcnt Stlltion, 
nnd in l!H:{' :100 Hcres wN'!.' grown us ('el'tifil~d seed, 

Di,~tl'ibnUolI,-Gl'own ('hit;t1y in '''iseonsIII. 

DISON 

;e 
})e,~cl'i/ltirJl/.--Plallt lIIidheight t:!:! to:lO ill,) (lillie!: than Uedsoll). lIIi(\sca:';on, 

stems 1I1i(\::;ize, :;I:out, l'arel~' iodgilll;, llal1ic~le midlollg; bolls semiUehisec'lIt, sUh
globose to globose; septa ('iliut('; Si'Pels brown, mHlsizc (l),u 107.0 mg.) ; t1(l\vers 
.fullllelfill'III, lIIidsize; petals (\e!'JI !lIlX hille; Ilnthers hlue; 1111llllPnts nbout: 0111'
third blm'; style OIle-thinl bllw. Planls ('xceptionlllly resistant to wilt but sus
ceptible to rust. 'l'lIf' HPpdf: yipl(l II hi~1I 1l£'I'(,pl1tagc of Oil, hilt t1H' ()i1 is l'clatin'I,\' 
low ill lodilH' 1II1111hel', 

Jfi8/01'11.-Hison (C, J, ;:1>0 I Wllf: spl('\!t('d hy II, L, Bolle~' at the NodI! Dl\kotll 
Agl'it'lIlllll'UJ EXIlPl'imcnt Ht:ation fl'om COIl1I1lCl:cinl seed obtained fl'oll1 LUCflrdil' 
1l1l(1 (:0" Ghent, BelgiulIl, .in lOn. Selections were m(ule of sUl'\'iying plants on 
plot 30, wilt-iJlfe,;l:/'d fioi1, from Inn to 1\):;), In 1()l7 th(' pl'ogeny of 1 plant 
selected i.1l IfJW pl'(IVed to hc exceptiollltlly wilt-I'esislllut, In this row (2-13)' Jl:! 
plants 1)1I1('rg('(1. All slll'\'i\'(>(1 and w('re 11ll1'\'cstec1, ~'his seleeUoll W!lS nM 
J..:rOwII again untillfJ22, \\'111'11 (j TO\\,I< wm'e planted, ~.'hese wel'l~ UlliCOl'IIl and 
pxceptionally wllt-l'!,si-;tnnt:, ~I'hl' 81'(0(1 WIlS filially ilwr(,(IS(,c1, all(l in 102(i, (j 
aCl'es grOWII b~' ~r. . ~rllllaill'ttel' ]lI'oducpd SO bushels of seed_ III 1020 about: 
28,()()() Iteres wel'(' gI'OWII, Iuul hy 1!);{5 it: was estillmie(\ thnt 1,700,000 ncres wel:e 
gl'OWII in the North Centrul. ~tlltei' Iwil (:llwHIIl, Bisoll hili; heen n!)ed \\'idl'I~- in 
III:eedingfor wilt resistlUlCI'. 

Distl'ilJII/.i(lIl.-GI'owll extplIHiyely in NOI'tll Dakota, ."fontana, South Dakota, 
l\linnesota, Iowa, nnll Cunndn frol1l l!)aO to In'!3. Since 1fJ.J;J it hll!) heen I'e.placed 
genel'ally hy IlI'W rnst-rPllistallt: Ylll'iPtil's. 

KOTO 

DC8c/,iptiril!.·-l'lall!: l1Iidh('igh!: (22 to at) ill,) (bUIt~I' (hnn HC(iSOIl), l1Ii<lSI.'IIS011 ; 
holls sernidehiscent. suhglOhosp 01' g!OhOSl'; scpln ('\Iill[('; seeds \)1'0\\'11, midsize 
(4,8 to G,2 mg.); f1(1WI~I'S (nmwlfol'III, lIli<1Sizl'; ]letll!s llepJ) flax hlll(l: IlUtHers 
blue; filuments whitl' Or wif:11 tnH't' M' hlllP; slr!e Oll('-half binI!, l'lanl:s highly 
resistant to wilt hilt suscepUhlc to olle Qr I1IOl'l~ 1'II(,l's Qf 1'\lSt. 

JIistol'/I,-Koto (C, T, 842) (I'l'g, 7) wus S(~lected f!'OlIl 11 cross (Uese\,\'e X 
l\fOl'ye) X Bison, 11111(1(' 11)' J. C. I{rillsnul(ll" JI:" nt the NOl'thcl'1I Great Plnins 
Field. StatIon, "Ianilall, No Dak., In 1!):10, Sp,lect!olls wel'e grown in b'ipli('ntp 
rows on wilt-infested soil in :W3;), OIiP of. thl'se waR /lssigned C. r, No, 8'12 and 
Inter named Koto, After px(ensive testing lit f;pvel'lll stations, Koto WIlS ill
crellsecl by the North Dakota .t.\gl'ieultllrltl Bxperilllcnt StatIon, nn<1 in 11)43 it 
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was relellsed to growers of certified seed in North Dakota, ,South Dakota, !llld 
Minnesota. In the earlier tests, Koto was dclillitclr resistant to I'ust but' not 
immunefl'olll it; later, it appeared that the rust to whi('h Koto is suseeptiblt' • 
increased in prevnlence and spread in the terriJ()r~' WIWI'C KolO is grown.' 

Disl,l·ilmlioll.-Grown l'xt:('Il~i\'l'l~' in NOI'I'h Dalwta, MinnNiota, an(l South 
Dakota. 

NOVEUry 

])(,Sl'I·ipti(lIl.-l'lllllt midhl'ight (20 1.0 2;; ill.). IIlid:;I'II:;WI 10 htll" sleills Illi(h;ilw, 
;;tont, leafy; holls }:('llIidl'hi~('l'nt, g'1(1b()~(': ~PIl!a ('iliali': S\'I'(\>: "l'illlHlInOn 111'(1\\,11" 
with tawny lin, miclsiz(' W,O to n.:; 111/.:.) : lIoWPI'~ [lIl1l1pl['ol'ln, llli(l~iz(\: ]lpl.al,; flax 
hlue; unthel.·s bill(': filalll('nb; whilt'; ,;1.1'1e whill'. 1'lulIl" >:11l'I,ppt'ihl\' to wilt hu! 
son1(lwhat resistant to rust. 

JJi.~t(l/'II.-Ko'·l'lt~' (e. r. 140) WHf; a pllllll sl'll'('tioll frum :-\oro U()i"~isl" madp hy 
C. E. Sltu!I(lel'S a!' thp (:enl.l·:tl Exp('l'illtl'ntnl l!'a I'nl , Ottawa, ('fIlln(\n. 'I'ltp ,';ppd 
",ns in('I'ensl'<l all(1 ~r{lwn It!' ('nnlldinn ('X!ll'l'!nwntnl ,';inli(llls n~ I'lll·I.\' II~ lIl1:" 
The original "Ill'il't~', :-\oYO Hos!;lsk ('. 1. :!7), \\'lIS ohtllitw(\ h)' thl' OIt.nwlI 
Experiment ~In non froll1 tIle UUl;sian l:tnek He'll. p(lrt of :-\OI")I·o::!;i,:l;:. 

J)i,~I,l'ifllllio/1,--:ji'nt'nl('l'lr ~I'own to :{oII1(' ('x(pnt in ('ana(\n. 
('(l/ll.Jl{"'·i,WIl••~()t1H'l' Ylu'iNies of this typ(' inrill<ll' :-\nro [{lIl'si~k 1('. I. :!71, 

Billings (C. 1. 1~,I), lind CI'own (',1. :127, (;.A':-\, :110\)). 

ROYAL 

D(!.~(,l'i[llioll_-P)ant tni<lhpi~ht 120 to 211 in.), lIli<lSPllSOn to lIL1l', ;;;tf'lIl:: lIlidsizp. 
stout. leafy; holls sl'llli<lphis('('nt. !rIol)()~(': sppta l'iliatl': ~I'('(I'::: "cinlllllllon hrowl1" 
with tllwny tip, midsizp (4.;:; 1'0 G.O 1lIg'.): !I0W!'I'S \ll.·onelly [1Inn('I1'ol'1n (l:'; to ;!O 
llllll. wiof'l ; petals light blu('; anthpr,'; hlnp: filament.s whH(': !;t~'le white or with 
II tl'lIep of pnl(' hlne, Plants I'l'f;istnnl III mo>:t :-\orth Anwl'ic.·;Ul rll('!,s of l'ust :1.1111 
lllod(,l'!ltelyrcSistant to wilt. }{flYIlI is sali>:rll(·tor~· in ~'ip1!l of oil. hilt Ih(' oil i>: 
1o,,· in iodine number. 

l£illtOI'JI.-Ro~'1l1 (C'. r. R2Rl (e,A.N. 22{j(\) originated n~ a pl:lIlt 1'l'i('etion (r!llil 
('I'own (C. I. 1127) ((',A.:-\. 210!l) mlldp lit thp rllh'el';;i1~- ot' ~H~I(HI('hpWlln, ~1H;lw- • 
I'oon, SnskntcheWIIIl, Cnnnda. hy .r. It 111lrl'ington in IH:1R. It Will' sl'lpl'le<l for ' 
its wUtresisfancl', Its OI'igill )lr()bnhl~' trll('p;;; hfl!'l{ h.\' ,';('If'('fjolls to :-\01'11 Uossisl, 
as follows! KOYll Rossisk-')-Xol'l'Itr-,)-('rowll-,)-Hoyal. Tn phi lit II nil S('p(l ('11111" 
netpl's Royal is similnr 10 ('l'own nll!l NOI'pHy. It WIIS I'P\('IIS(,(] 10 fal'Ill!'I'>: ill 
Sasknt('hewllll in IflaR. 

Dil:llribltlioll.,·(h:oWIl ('xl('I!f,i\'pl.1' in Snskateh('wlln, Alhl'l·!.Il. nnd ;\I:ll1itl)lllI. 
(~l\nndl\, and ill thl' Rtalp;;; of: NOI'th Dakolll. ;'I[Olllnllll. and SoUI'll nlikoUI. Aft!'I' 
the flax rust ('pi(l('mil' of :Ul,12, s('\'PI.·1I1 th 0 mill 11<1 hliHhpl>: or HO),ill ttIlXI'P(!(1 WI'I'I' 
illlporte(l lin!! ~rowlI In Nol'ih Dnknill. South n:i1w('a. 11I\(1 ;\\ollfnnn. 

;'IIIN~~IW,\ 

DeM!I·ipl.ioll.····Pln.nt lIIiclhpigitt (22 to 21' in,). llli(\HPII"OIl 10 hll(', l'lp\lI>: lIIicl~iy.f'. 
)lllnil!le brnllcl1pl'! midl<lIlg'. !lpn'ading to forlll nhrOIl(1 pallit'lp; holls sf'lllic\phh.(·pnl 
or 11(lllrly inc1ehiscpn(:. globo:;p; sPIltH. cilintp; Sf'p(l,; ~,pllolI'. midsize (fI.G to (j.0 
mg.) ;lIowers ·flllllll.'lforll1, midsize; I)Ptllis bll1iS1\ "iolpt; f111t'lWI'f; hluf'; ]1011(011 
almollt colorl!'88; filanlPllts two-thirds ,-iol(>t· hille; styl(' oll('-l:hi1'(1 bIlH'; stigmil 
11II1·Illp. Plants mO(]f'l'lltely resistallt to wilt nllel I'ust, ~1'11l' ~'('llow seeds ril'ld 
a high pen'cntllge of: oil of high io(!in(\ J1l11llhel', 1IIill('I'\'1I ('llIl he i(](,IlUIl('(l 
l'e!ldll~' b~' its IlllllSUlll ('omiJillation of yl'llo\\' !;(!p(l nnel hllli!;IH'iolet l)('t:1ls, 

J1i,~to"JI.-lIl.Ill('n'lt (C. 1. 101'1') was (1("'ploPNI hy A. ('. AI'II~' nl' till' MillllPsoln 
1\gricuJtufnl Expcl'impllt: fltlltion (l'om n (,I'OR;: of l1isoll by l{l'l)n (C. 1. U4H) huck· 
('I'ossed to Bison foul' tinH's, ~l'he nrigillal el'o;:s was !IIadp in 1 !1:~2, NlIl1ll'l'on>: 
/>l'lf'ctions 11111 de fro 111 thl' ha('kel'ossPs in(]jeH/p thlll' thl' high oil ('on/Pllt' 1111(1 high 
iodine ulllllber of the oil Ilppal'(!ntly WIIS linl\(ld with thl' fn('IOl' fOI ~·pllow sl'f'd . 
.t'inally the seed of .nillP uuifol'm Ilnd Similar self'C:tiolls was ('omhinpd in Ifl,l2 fo\' 
testing and increns('. 

Di,~tl'iIJlttion.-Gl·own ('hi('f1~' ill 1l00'!:llwPS(l'rll lIlinnpl;ot:lI. 

FIBI~H FLAX VARII::TIES 

In yield of Heed most Jibcl' YfLl'ieti{'f; n1'(' ilrt'(,I'iol' t'(l tl\(, bet t('I' sc('(I-e 
flux ,:II.l'ietieR. In tlw. clusRifiention 1l1l1'RCI'ieR growlI uuc\.pl.' il'l'igntion 
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at BozeImtn, Mont., from 1926 to 1940, the seed yield (')f fiber varieties 
l'ILllged from 50 to 80 percent of the :yield of such vILrieties as Rec1wing 
Ilnd Bisoll. Cirrus (C. I. 727), grown i 11 the un ifol'm regional 
nnrseries at 19 stations in 1941, uveraged !J.,!, bushels PCl' acre as com
pared with 15.6 for Uedwing Ilnd 1(1.0 bU!';ilels fOI" Blsoll. 

SAGINAW 

(Type Yaridl~') 

De,vcri.Jllioll.-l'htnl: tall ((10 to as in.), f.'llrly to midsellson, stell IS millsizl', 
relatively stout:, panicle million/:( to 10111:". sjll'eading; hulls semidohiscellt, sub
globose; septa cilinte; seeds hro,,"1I, slllllll (~l.T to ;:j.O mg.) ; jJowC\'s fl1llnelfonll, 
midsize (14, to 1.(\ \11m. wide) ; pelnls small (8 nlll1. wide br 11 LIIIII. long), flax 
blue with violet veins; anthel'll blue; pollell pule to light hlue; liIamellts one
t'hirdlight 11111(>; lltyLe two-thirds blue. l'Inllls IIlOdl'I'atply rel:iistlillt to wilt but 
susceptible to rust. 

Jli.~lorJ/.-Saginllw (C. I. :!OT) (F. 1.' J\)o;:;) was deYl'lopeil lIy the then Division 
of }'Iber Investigations, Burenu of 1'll1.nt: Illdl1lltrr, Cniled States Departmellt of 
Agriculture, in cooperatiou with thei\Uchigull .A~ricultural Experimcnt SllLtiOIl. 
~'he improvement of Hbcl' !lax wal; !J('g\ln in 1909 when A. E.~IlLyland 1Il1L<1e 
hundreds of plllnt selections from fieldS of hlue-blossom Dutch Jlax in Sanilac 
County, Mich. ~~he work 0.( testing WIIS ('ontinlled b~' L. Y, Crandal (1010-12) ; 
F. C. ,Miles. (19]3-1T) ; lind R, L. Davis (lOli-:!U). Finally, selection No. 1905 
wns chosen on the bnsis of ;"ipld and wilt resistance for increase. n WIIS nlllllell 
"Saginaw," and seed wns rpleased to !lax growl'rs in l'Jichignll in 11)20. 

Distl'iblltiffll.-Grown widely ill 7Ilkhigun anti to S(lIl1l' extent in Ol'egon and 
in Cnnnda fro III IIbout 1020 to ll)a;:;. A si 111 i1n r "11 riet~·, ,F. r. :3, WIlS grOwlI to II 
limited f'xtent in i\Uchiglln nfter itll relense III l!)~n. 

Oom.Plu·i,V(}//8.-Two othl'r \'lll'ietie!'; of similar typC (I)\lIc-!Iow(·J'l'd. the boll!'; 
with ciliate septa) were developed ill thl' slimp l'xppriIllPnts. Pl'crJpss (C. I. 
(95) WIIS llelected 'f,rom Sngillnw nlHI F. 1. :3 (C', I. O!J.I) wus sell'('tl'd froll1 nigll 
(commereial seed shipped from thc pOI·t of Uiga in Lnt,·ill). Both "Ilrieties wert' 
selected by n. ,t.. Davis nnll tested for se"prnl ;,'ears h~' H. 13. Hohiusou. }<'. L i{ 
was released to growers in 19(1l. 1-\1'; compared with Sa,dullw, Peel'll'!ill lIlId }'. I. ;1 
have sOlllewhllt slI1a1l(,1: lltl'lIli', RhodeI' Il!lnieles, and slightly small!'r speds. ~'IIP 
three vnrieties, hOWl"'l'I', ('lIlI hp s(,I1I'('('ly distinguished . 

•T. W. s. 
DC8cl'i,ltion.-Plant tall (30 to 40 in.), enrly to lIIidspnsoll, stems slllall to mid

size, panicle mi<lLong to long; Lolls semiclehisceut, suhglobose j septa smooth; 
seeds brown, SlIIall (3.5 to 4.3 1lI1:".) ; tlowers funnelform, midsize (1.2 to lIT LlIIIl. 
wide) ; llelllls t1nx bllle; Ilnthl'rs blue; filaments about Olle-hlllf light blue; sf'rle 
two-thirds billC'. PluntR sOlllewllflt I'l'Silltllllt: to wilt lIut suscc[ltibl(' to rust. 

JIi.Ho/·/!.-J. W. S. [C. L ;{ilR) (I.'. J. 7B;;UO) W:lS selected durillg the period 
11)11-15 1I~'.r. Yargns lD.\,I·l', Dil'N~t:or of the ]~Incll Judustr;\' llesea.rch Associlltion, 
County AntI'illl, Irlllan(l. ~~hp IInm(!' ".T. 'Y, S." was gl\'en in hOllor Of .John ."'. 
Stewart, a Ilrolllinont f1nx growel' nn(l HpOnSOI' of the LinCII Rl'senl'ch ASSO('iatiOIl. 
Seed (P.I.7a5('.o) wns intro<ll1('cd hr the DI\'isloll of }'iber CrollS of the United 
States Dej}nrtmcnt of Agrkultnre ill IH27. 

Dist,·UmliQI!.-GI'own in Stales of 'i\Iiehignu fLnd Oregon lind in ('anndn, IJ'(~
lund, ,und ScotJan(l. ~rhe propagation of s(~ed 0(; J. W. S, for planting in Great 
Britain IIl1d 1relllnd wns carried On extensi\'ply in ('Ilnadn, nnd In :1n:n IIhout. 
lGO tons of seed were aYni.la!)lc 'for export. 

OOmljari80)l,~.-'J'he :Linl'n Industr,\' HcselLJ'(!h Assoc:iation IIns (JI"'elopl'(l hy 
selectIon sever,ll so·cfllJed YlLriet:ies thnt nre so similllr in plllnt, tJower. lind 
sced chnrneters that tlIPY ('Ilnnot he distJngnishc(} with ('prtltinty from .1. "T. S. 
They dilT(!r perhaps in yield and 1I\1lllil~' of Ii !)(> r, but thl'Y ('an hardly be dis
tingl1ishml hy morphological l'hal'llctl'rs. ~'h('sl' include Pioneer (Liral :1) 
(C. I. 723) ; UpalnJl. (Liral 2) r ('. I. 7241 : l'(onnL'C'h (Liml:n (C, I. 72G) ; Orowll 
(Liral '1) (0. J. 7:!G) : anil Gossamer (0. I. 728>- Other similar ym'ieties grown
1n the c1nllsilir'nf"i(llln\lrll('l'il'I' ill('III(I(' A1l1priC1l1I nlo('r (1\1illll. J(j5) (C. J. l(5) ; 

• J~. I.=lrlber InYestigatiOIlR. 
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Dtllgnll('lz ((.'. t. ;lOS) ; tWd Ittrl'l'itlll 1'('1('('1 iOll!> 11.1' ~\11I11l 11>;('11 (C. J. li!!~ 1111(1 (j~IO)' 

Bntel'iOl1 (C, L Wi:,\) (liI1:P,I·Sl'l'ull1.J. "',~. ill h~'illA" Inlll'l' nlld titl' HI'('(\H ~()\lI~'whllt 

sllIulIl'l'. ,All III1Y(' ('OIIlIlWII lIux-hl\1p 1I0wpl'>; with hlm~ tWllll'I'!>, I'hl' filuJJll'lIt';; '. 

1111(1 st~'h' jlHl·t1r hltH'. llnd >;1ll1Il! hl'OWIl ,:pp(\,:. '1'111' ho\l,: n l'l' sl'lIJi(\plli!'cl'lIl, Huh- ' 

glohos(', nod till' sppt II SlIIollt'lI. 


CIRRUS 

j}(',~c/'iflfi(J/f.~l'lllll( tall 1::0 to ::1' ill.), "III'l" In mitlHl'II:-;(lII. >;[PIIIS HIIIIIIl ttl 

midsbw, [llIlIil'll' mi!lIoll!!: 11011>; ;:('lIIidl'hi"('l'lIt, ~uhl.:llIllu,,(>: ~l'ptll ~lIIlJtll h: ';l'l'(\'; 

bl'(lWII, ,;1lI111l I!UI to '1.;1 1Il,!!.l; How!'!')" J'UIIIll'lfflJ'llI. Jllitl,.;izl'; IIPIIlI,.; f111X: hlill': 

:!lItll(,I'S hiliI'; filnlll(>l1l:< IIIH'-fhil't1 lig'ht hlllP: ':1,\-1(' lwo-thirtl:< 111111'. Plant;: 

;;lllll('whnt I'PHist:!lI! to will hill ;;lIS('('lIlill\(> to I·U~t. ('il'I'\I~ i~ Silllil~lI' io .1. "'. ~ .. 

hui Ihp ,:1('111': tl"(' ':O!ll('\\,ltflt tin{','. 

lIiNlol'/I.--('il·'·u,: j( '. I. j!!j 1 11'1\:-: 11('\'('1011(>(1 h,l' Iht' :'IU II i:-:I IT or Ag'l'il'\l\t \11'1'. 

(:0\'1'1'111111'111 01' 1101'1111'1'1\ In'laud, ~I 01'1\111111, BI'II'Il,;I, ('(lUllt,\' Alit "jlll, JI'pllll\{l. 

It'~ 1I"i):-i Il is 11\11 klioll'lI to I hI' lI'I'ill'l'. H"l'rl \I'll,; l'plpl\;.;p1l in l !J:::.!. 


1Ji.~/I·i1I1IIi(jI/."·.(;I·\I\1'1I ill (h'('l!lIIl alld ill ('lIlIlIdll I'l'tI II I allolll1!l:;:: 10 1!l·IO, g'1'1I_ 

(",'ullt '·{'/llndll)!,/. W, ~.; Hull ill I'(','U, 1"01111\ AfI\{,,'j('II. 


,'i'lIllOlIlIIlI,"-Hhn'u\(llit ('il'l'us. 


'pJ~N"CJ~E 

}hw('rl/i!ioll."'!');lIlt filII /::0 III :: . .., in.l. i'I/I'lr to III ic\:-:('I/"" II. ':11'111': lIli(\sir.('. 
plIni('lp l1\\(l1ollj!; lIolli< :-:l'llIi(\l'l\j;;('\'III, ,:uhl!lullol'l'; sppla <'iliat!.: ~I'('(I" hl'O\l'II, 
slllull (:\.~ (0 :;,0 'II!!:. 1 : flowl'l''' I'IIl\lIPI,(OI'III. 1\l1(\~i:r.(\ 11,/ Il, 111 11111', whlpl: \I!'t;II~ 
1II'0l\d, flat'. lI·hill'. wil hUlit ('oltn·..1l "I'in;;: 11111111'1'': hhH': Iihlllll'lIl;: \l'hit!': ':I~-Ip 
whi(!': ~til!lIIlt whit\' !II (;\1'1'11(\1'1', I'lallt~ I'!',.;i,;tallt to wilt hul SIIi<I'ppri\lII' 10 I'u~1. 
l'iIllHl(·.\t' JIllS 1l1lHII'I'IIII'1,\ ,:jjjT ,,/1'111;: lllUI i" ,'(';:islnnl II) loelgillg. hul ils nlll'" i.• 
Slli(1 I () 11(> (If pOOl' qllalil~', 

Hislo/'!I.--I.'illlllll'lp 1('. r. lin:: I \l'Hi' 1'1'11','1,,(\ \1,1' B. n. Hohilli'1I11 ill :l!):.!·I, ill 
('OOP(,l'lIliol1 witlt IiiI' ('111(1'11 ~t1lf('': [11'11;11'11111'111 or .\g'1'f"1I It III'" IIl1d Ihl' ~1it'hig'lI\1 
Agl'jc'u1lI1I'111 1';X\lI"';1II1'1I1 ~I III iOll, 11 \\,11'; rOlllltl ill !l pllli III' hllll'.I\(lw(lI·('1I 
~lIgillll\\', IIJ'ollallly a;; 1\ 1I1iXlllJ'I'. 'i'llI' ,,(>lid Wll,'" iJll'I·I'II."PI\, IIlHI iJJ 1na'i if WI'I' :. 
""j('u,:pd 1'01' liuli\1'11 pllllltillg'i< ill:\lh'hil!lIll. 

f)jg//'ill/lli(lII. 1"II"IIIPl'lr ~I'Il\\'\\ 10 II Ihllit.'11 l'xl .. 111 ill ,\lir'higHIJ. 
f'tllfl/lIIl'i.wl/I .•• T;ulltfI(,,, ('0111111011 l\'I1!«' ('. I. '7'7(11 i;; .~ltl\illI\· (0 l'illll:ll·II', 

IIIl' \lIHIlI;; hl'ill,i!: I:'tJllll'w\tal ;;hol'll'" IIml till' ;<pl'd..: • ..;liglillr i<lllall!'I'. 1)1 hl'l' li,lH'1:' 
g'l'lIwn illlhp ('\II,:;;i\il'lIlillll 1I111'."'I','i .. o,; il\O'llIlIl' I'. l. ,1:.!1. :\linll.:.!:i .1\0,lllllI ('. 1'. 'I·J~ 
[kal-(illll\\' \\,hill", All ai'" "hllilm' ill \\lll'illg "llIulI s"IIJi(\ ..hi':('I'III. sllhg\ohll:;(,. 
hull" with ('ilinll' ~"plll, 

CO:,\ClHIU,:\,'!' 

J)/'M'!'i/I!iOIl, ,1'111111 tllll 1::0 III ::'.., ill. I. 111111;;/':1"011 t (/ 111/ P••"11'11'" IIli(/,:iz,'. IIIf IIiI'll' 
shorl (0 IlIid\OIlg'; \loll': s{'IIIi1ll'hisl·l'lIl. Hllil;,!llIlio,,", ~ltlllll; ':l'ptn HlllflO(h: ~I'('(\l' 
IU'oll'lI, ':11 III 1.1 (:I.}' to :;.tllllg.l: tlO\\'PI'X rl\lI\I('rl'u"J\I, mi(\':izl' 11,1 In lU HI III , \\,ilh'): 
\I('(;tl~ whit\'; 11111 It1','': hiliI': lilnll\('llls whit .. : ,:Iyll' whill'. 1'111111,: XlIS('('pt ihl .. 10 
l'lIst IIlId will. hilt Hud!'!' farUl'IIIl\(- ('oll(\ilillll:; l'I'IHti\'(>I~' hig'h iu ~I'l'd lucu(\ll('!ioll. 

}!iNtOI'Il." "( 'DlII'W'I'pul i C. I. SOIl WllS IIp\'plll/lPel h.\' ,I. ('. 110 I'S I. ('olll/('iI I'll" 
Plant' 1\1'1'l'!lill!!, L('l'lIWlll.'()PII, ':-:!'lh(lI'IIIII(I~, b~' ':('\('('!iOIl IiI' n 1111\'(' lill(, (1'11111 
tilt' whi!('·!Io\\'('I·('i! till!'I' flax. II'hidl hll11 111'('11 J.:I'O\\·II in \>,I'iI,,,IIIII(\ \'1'O\'ill['(' I'll" 
n ('(\1I(U"~'. t\('('O\'cling (0 TIIIl\'lI('~ I,M) (}Ill' Il" 1Il1l1'p \\'lIi!p'{(Il\\'PI'('(\ plUliI:< W('I'(' 
fouu(! hya I",'i(';;IIII\() flu' IIII'\' nlllln( till' ),PIII' '11'1\1 ill a lipid of hlll\'-!Io\l'('I'p!l flax 
of Jt\ls~illn ol'i;.!in, 'l'IH' \\·hil ..·J!tJ\\'I"·p(\ 1I:1X 1\'1lS iJIf'J'PJIl'pd h,l' I' 1",'11''';11111(1 IlIml· 
lloJ(\l'1' lind g'1'O\l']\ g'('III'I'Il\l~' ill thaI JII'O\'i1l(~" 1'111' II hlll1rll'l'(\ ~·..al':; 01' 11\111·... 1'11'. 
Ilol'sl' IIIlHh' III1I1H'l'llll': plIl·('·!iI\i' :-:('II'('lilllll' ill lit!' ),('111'': l!1!!O ::!:!. ('0\1('1\1'1'1"111 \I'll': 
(111(, of till'S!'. 'It WII~ /'l'h'miPr! i<II(11l nftp\' 111!!1i. Th,' \\'\'ilpl' oiJlllill!'(\ l'il'('(f 1(', L 
1-;(1) ("0111 H. C, ~\ll-:I·H. II :;1'1.'<1 (\1'111"1' of ~Iiflni<, ;';Pll1l"'\HII{\':, ill 10:1:i. 

li(.~//'ilJI/liIlJl,.. ·(:I'(lll'lI ill t h!' l-\l!\tl' (If o1'1'j!nJl , tI\(' \loIlIiIl\\I\\ of ('Illlndn, 111)(1 
'Ill!' N('( hN'11l lI(l~, 

('0I11/J(I/'i,WIlN.' rlo!',:l,"·(; « '. r. HUO) flod I JOI'~I r 1:: 1('. :LiOH l. (h(> HI'I't1 
ohlttill('d f,·(tI1! II, (" ,,\lgl'II, It(·(· SillliluI' to ('OIIf'III'1'(.'IIt ill holl, 1\0\\'('1',111111 plant' 
('ha l·tWI (":':. J \tH':;1 f, 1:: hn,: slil-(III1~' ";1111\11,'1' H('pili< 1111111 t 110':1' of {'OIH'U''1'('\\{, 

OtlH'1' snu,pll':; of \\'ltil(··now('I'I'(\ Iih!'I' jill}.: 1I11\'(' hl'l'lI I-:I'O\\,\\ in UH' t'iassifh'ntioll 
ll\lrSl:l'il'~ 111HII',' I h(' 1111.111(> (II' \\'llit('-no\\'('ri\\~ \""i('slnllf! « '. 1. :)(i) !lntl ,",Yhiti' 
Blossom nul/'ll (C, 1. ~lHl, Th('~(> Illl\'P 110t IH'PII g'I'O\\,11 in dil'(>('1 1'11I1I11I1J'isfl11 
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with COnCUl'I'en/:, hut records indicate that tlwy werp. somewhll t shOl'tcl' and 
earlier .ill lIIutllJ'i(y, :I'hey wen' siIuilnr in UI)WPl' nn(\ holl l'itlu'n('tI1I'R-the holls 
semldelliscent, !mhg'iobnse, till' spptn smooth, 

NAIUtOW-PE'.'ALED V,\IUE"'.l~S 

(.LinIlIll1l8ltalill,~i/iUlm g'I'OUP 1(/IIIII,~tilj('t(/,llIm) 

The gl'oup an[II~.¥lipet(llwl/ includeH II wille nlll~e Of\'lu'il'ties, all 
ehlll'acre!'izclL uy white, llal'J'OW, inn)1ute lwtaJ!.; Hud yellow anthers; 
the nlll'I'?\\' widely sepn mt'e petnlfi :/'01'11) ing n so-ell lied S(:lll'-slmped 
flowel', rile HeedH art' ~I'N'lIlsh ypllow, plIle .re]]ow, 01' bl'own, and 
range :holll sllIHll 10 IlIl'ge, TlulIlI1es (.15) (i('st'l'ibes two tYIH'H diffpl'
iug j n eolol' of seeds, '.l'lltnll1l'S, type II (C, 1, 77:;) has gl'een iHh
yellow seeds, tlil' ('0101' matehing "c('I'u-oli\'e" of Hidg\\'ay (,'19,7)1, SO), 
",hel'eHS type 1~ (C, I, 770) has 111'0\\'1\ Sl'etiH: :\IlHII1l~ I'ype 1:\, is it 

shOl'l:. Htout plant wilh Iill'gl~ bl'own HeedH, .I n nil YlIl'iptil'H ill thiH 
group the filalllPIlI's, Htyll's, H.ud stigmas Ill'l' whit(' and till' hypo('olyls 
of the seedlings UI'e \\'hiU>: I hat: is. 1101' ('olol'pd witll ltlll'hoc,,Yltnin, 

TAi\ll11ES ClUMPED-WHITE 

(Type YIU'it'tX) 

.vc8crip!,iol/,-l'inlll lIIidhright' (:.!O hl 21' in,).. Xl('IIlS lIIid:o;i~('; holls semi
<h'hiS(!Pllt, suhgiobmw; Hl!Jlln SlIluol h; s(!l'(is "e(' ... u-()iin~" (gl't'(,lIi:o;h ~'('lIo\\"), smull 
(4,0 to G,O 11Ig',) : Jlo\\"('I's slIIali. stllr-xhn Pl'{\, IIw IIt'talS lwing 1\'i<ll'i~' SllPIU:lltP; 
flplals whitc' without ('nlol"P(] I'pillS, 11111'1'0'" ('.I 111111, \\"idp), th(' 1II111'gins im'olnl\' 
01' tl"illllllld; anl:IH1I"S ~'('liow; Iii:UII('II(S whitl'; xt~'l(' whil.,', 1'llIlItS I;US(:Pllt:ihlt' 
to ",.ilt alld rust, 

ln~/,o"/I,-TIII' ol'igitl of '.I'll III lilt'S ('I'imflP(I-whitp (C, J, 'Ii;:; ) is not known lo 
the wl'il"I', Hpl~d WIIS (Jhtnilll'(i j'I'OIil Tilll' 'l'1I1I1I11('S. l'nh'PI'lill)' 01' Ol'ollillg'('n, 
N(,j'hrrlnn<1s, who IIsed the \"nl'icf~' ill 11('1' g'PIIPt:iC' I'll lI(li('s (If: nux, 

1)i,~fl"iI)/lUOII,-Not gl'OWII ('Oll\lll(Il'('iall)', 
('(JII/I)(lri,~O/lN,-I:lill1i1l1l' I'lIl'il'lips, ilH'luding OItU\\"1I Olh'!' J{ 11',1. ;12;-;, IIl1d 

Ot:!nwll. 82!.i C (C, 1. ani), \\"1'1'1' olllllillp(1 1'1'(1111 J.I, H, Np\\'lIIl1l1, CI'nlnti EXIli'I'i-
1I11'IIlai ]~III'III, Olln\\,;!, ('IIIlH(\n, 

O"""AWA ,,(Ill 

,l)(WCI';pIl0/i,·-I'luullllidllPighl 120102;-; ill,). Utid';PIlI'IIII Iii hltP, lilt'III';I(li(J;;i~I'. 
stuut. 1f'llf,I'; holll' i'i"lIIi(lpitil'cl'1I1 (II' 1I('al"l~' illdphhwl'lIt, giohu:-;\'; 81'plll !;lIloolit; 
l;peds ])/(1" j'(:lio\\', IlIid,;i~p (G,O t.o 0,0 III~,) ; 110\\,('1':-; lltidtiiz(', st.ar-shlllll'd; Iwtals 
whitp,lInl'I'Ow ((;,0 !lilli, wi(h'), jlll'(/llItl'; IIl1lhl'l":; rl'lIoll'; lilnlll('uls while'; slrl(' 
white, Un cool (Ins:; th(' pl'tllll' ot: tiH' 1IIII'IIiug lIuds oftI'll ('ling tr'g'Nit(lI', :f(ll"llling 
1\ hoo(il!<i or J.lcal'-shIlJlI~cI Iltll\'1'I', 1'IIIIIIs illllnllll(' til NUl'lit AIl\t'ri!'l\n 1'llCI'S of 
1'\IRt fll1(\ 1Il(l(l('rntpb' n'Rif;laut til wilt', 

Jr;s/.o/"/J,-Otlnwll 'jiOB (( .. I, ;:;:;;:; I WIIS !II'I'l~loJl('d h,l' Sir ( .. E, SllUlJ(i(~I'H, C('n
tl'l11 JDXP('I'ill1l'llt J~lll'lII. OUfll\'Il. ('nnnda,frolli 11. erWiS ot: AI'gput!IW tilL", .Lit 
Pluta A. by Oltall'll H2(l( ~ (', L alll J, '1'11(' ('I'ORS Willi 11111111' i.1l 'l!1l O. OtlllWIl 
iiOB IIlIS b(!(l1I IlSp!1 I'xtl'llRiI'pl,\" in hl'Pt'(UlIg hp('HUIl!' of ill> i'm;t r('sis(IUW(I :lIId 
high oil emll('llt. 

1Ji.~fl'ibll/.ioll,-(:I'OW11 to :t Iilllitl'd ('XIl'Hi. ill Call1HI:! fUl(l 1181'<1 (lxl.l'lIi:lil'pl)' in 
hl'p(l(ll.J1g '1'01' I'IlHt l"('SistlllH'I' II lid (i I'yi 1Ig' {Illnltty (If oil ill til(' {1I1Hp(j flllllcR ulld 
('lIlln(]t\, 

TALMUNE 

:. 
J)('8el';JlliOIl.,-.l'hllll lllll wn f() ,IS ill,), IIIhIH('IlS(1I1 10 hilI', S(('III:O;· llu'gp, HI()lIl. 

r(lilltil't!ly frc(' 1'1'0111 1!I<lg'lng, \llIlIit'l!' hl'lllll'lIl's long; bolls I'Pl1'Ihlphis('('nt. Rllh
glohosp; s('ptu smoot'lt; sl'(I(11; ,\'(01/11\1', slllulI (,1.0 to ;:;,2 lUg,) : t1(Jwt,~rs IHIlIlII, Sllll'. 
shnpnd; \lclals WLtlt.I~, 11I1ITOI\', illl'ul\lli'; IIIIIIII'I'S y('llow; tlIIlIl1PII(:' whit('; Rly\(' 
whit(·, l'lfl.ni:s rCHistllllt to I'ust IlIItl 1II(1(1('I'llll'ly l"I'sistnllt to will', In h('ight: (If 
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I)lallt, 'I'almunemay becl!lssed as Il libel' tYj)(!, tJUt It is l'epOl'ted to yield a 
n~latiyely COlll'se .tiber that often .is too long for E:'conomiclli use in spinning. 

Hislol"y.-'I'almuue{ e. I. U87) is Il lly1.lri(i Yfll'\l'ty d€'Yelo}led lit UniYersity 
Fllrm, St. Puul, Miun., il'OIll n crOss betwN'1l Ottawu 770H lind Saginaw, a tall 
tiber flux. :1'111.' ('I'OSS WII::; made b)' A. \\', BeIlI'Y, und S('ll~cti()nS were Illude by 
Benry nlld Jl. ,A. Hodl'llhisPI' ill 1!J24. Que of tilt' selpetiOlls (C. 1. (87) ·'WIll> 
grown by the writl'l'in his ('iassili(olltiou llu,I'SCriell (lll: sHl'ral ,VE:'III·S. IIlId In 194:;1 
.<\. {'. Arny lUtUled it "l'nlmune." 

}JiMrillllfioll.-:-;ot gl'OWll cOlJ1nH~I·clally. 

CRYSTAL 

J)el:lr/,il>f,ioll.-Pllllll lUhli\\'i~ht !:!4 tu ~\O in,l. mWs\,II;;\\1l \\1 hlll', Stems mid
size.llanicle braneh(>:; lIlidl(JIIg, ('reel. fOl'llIing" It rather ('\o:ie )Ullllc'Il'; bolls sellli 
<lehiscpnt, snbglotH);;\' tv g"lolws('; s(>ntll ('\ Un l,,; seeds ypllow, lIlid;;ize (G,G tp 
U.S IIlg.) ; .1l0\W~I'S $tnr-shulwd. ml<lslz~'; IlPtals whil(>, 11 Ill' I'OW, In\'olute: Iluthers 
yellow; 1ilnwellts ",h[t(·; st~'le whitt'. l1r~·stal.is highly rpsisfH lit to rust: fllld 
1I1ouernlely resistllut to wilt: (\m1 paslllO. 

In.~tol'y.-CI·ystlll (C. 1. !lS:! I was ue\'(>lol)(>(I b~' A, C. Al'ny, Cni\,(,l'sit~· Ji'nl'll1, 
~t. J'ilUI. ""liun., from II ('I'();;S between Bison lIud Ottl1wa ;7013, ;I'he el'OSS was 
Illflde by Arny in 10:30, lind hundred;; of ,,;(~1(>('1 iUIl>' Wl're IIIlId(> 1111(1 [t'sled rOl' 
yi('ld and disense l'p;;islullce 11('(01'(' Cl'rsWI wa:' 1iIlIlU~' sl'l('eted fOr increase. 
~ee(1 was l'('lem;p(j to ful'llwl'.s 1n 1\144. 

j)i,~t,.i,llIltiOII.-GrOIr'1 in Millll(':ioja and to ROllle pxtelll in South Dakota and 
NOI'th nakota. 

ALBUM: T1~PE 13 

De,'lcrilltion.-l'lallt silorl no tu l;:l ill. I, bl'nn('II,NI, ;;\('IIIS stout:, llllllidt' s(lrelld
jug': bolls in<!ehisepnt. 0\'01(1, )III'I;P; Sf'PUl eilintt': seeds bro,,"lI, large (7,G to 
U.U mg.) ; .!lowel's smull fUlllIC'lforlll. slnl'-;;llHPed; }If'tnls wilitt' without ,·pill~. lIur
row ('" lIlll. widl' by llllllll. lOllg) ,llIllrgills IlI\'olnt!'; 11lltlll'rS ('rf'l1m yellOW, polll'n 
lUllp )'<'110\\'; filamf'lIts whitt·; ""rh' \\'lIi('; stil!.lIlil whiie (Iig-. JX I. 

Jfis(o/'y.-"\Jbllll1, trllf' l:3, is n distill('( '·lIri(,t~.. ([uil(' diO'('fPlIl Jl'lIIl1 ot:ht'r iYl)t~;; 
s<'f,'Tegllled br BOWllrd nndl(1ulIl LIS J. 

Dist"ill1ltioll.-~ot j!1'()Wtl ('('IlIlIlI'I'('itlll~' Il\It nS('<! .ill g\'ut'l.i(· ;:;tudi('s. 
{'omll/l"i,~ons.-...ln II ('russ Of Alhum X ~1'Hlll1nplll,..illlll(>(l-whit(> with hl'\lwl\ seeds

Ie. r. 17G) 111(' Wl'iJ('t· fouud tlte two "HI'iNi!'$ tu hi' (If til(' ;:11111(' g('l\(>ti!' ('olllpo!:ll· 
tiOll for trIll' of flowE'r !lll.'tals flnd antht'I's) and for seed ('0101'. .In ullother c·)'os>;, 
_-\Ibum X 13i80n, (h(' wl'lll'r obtllllwrl dWIIl'f Jllnnt;; in 1"" (Ill' plullls i!l'ing 1l1ueb 
shOriPl' tluUl ,Alli\I1II.• tin' shorter ]l1l1'l'lIt. ~I'gl't'gll I ion ()('('url'l'd Info'•• but thp 
('",upt l'Itl ios \\'1'1'1' 110t 11Nprmin('d. 
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Abyssinian Brown, 38 

AbyssiIiian Yellow-seed, 38 

Albidum, type 12, 20 

Album, type 13, 51 

American fiber, 47 

Arrow, 44 

B-5128,33 
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Bateson, 48 

33eatall, 47 

J3eladi,31. 

Billlngs, 46 

Bison, 45 

Biwing,44 

Blanc, 41 
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Bush, 39 

Calar,32 
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Crete, 30 
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Cyprus, 30 

Dakota, 40 

Dalgonetz, 48 
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Deoro,36 

Diadem, 41 
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D.orst 1-13, 48 

F. I. 3,47 

]'riesland,48 
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Hoshangauad, 34 
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Indian, type 29, 20 
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Indian, type 48, 20 
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Jane, 41 

:T. W. 8.,47 

Klein 11, 32 
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Lino Grande, ao 
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N. D. R 52, a9 
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N. D. R114, 4:~ 
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Ottawa Olive B, 40 

Ottawa white-flowered, 40 
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l'innacle, 48 

Pioneer, 47 

l'rimost, 41 
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Rebu, 36 

nedson,45 
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TIenew,39 

Reserve, ao 
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mo, 32 

Itoman 'Winter, 37 

Itoyal,4.6 

Saginaw, 47 
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PREFACE 

In nearly every irrigated project of the 
West some lands have become waterlogged 
or affected in some degree by accumulations 
of harmful salts. This has impaired such 
lands for crop production or destroyed them 
for practical farm use. Drainage problems 
have gradually become more acute as the 
agricultural valleys and basins have been 
developed. Extensive and expensive drain
age systems have become necessary to remove 
excess water and salt from the soil. Many 
of these systems have not functioned prop
erly because of improper design and installa
tiOll. Much of the difficulty is due to failure 
to obtain adequate information on drainage 
conditions prior to installation, or to lack of 
information on the technical requirements 
which must be met for successful drainage. 

As part of the research program of the 
Soil Conservation Service on irrigation, 
studies on the drainage of irrigated land have 
been undertaken to develop methods of ob
taining and evaluating the information 
needed for the development of sound engi
neering practices in the design of drainage 
systems; methods of drainage; layout, depth 
and spacing of drains; and types of struc
tures. Research work has been conducted 
in several of the major irrigated valleys 
where drainage is necessary if agricultural 
production is to continue. The material on 
drainage-investigation methods presented in 
this bulletin is based largely on studies made 
over a period of years in Imperial and San 
Fernando Valleys in California. It is ap
plicable generally to other parts of the West 
where drainage of i1"l"igated land is a prob
lem. 
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